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Thb desire of a niimber of my friendB — and, I may 
add^ tny own— to present iu one volome my dificussions 
on bacteriolcgieo-clinical and hygienic problems to the 
pFofeffiion at large, hm, for important reasons, remained 
unsatisfied for a considerable length of time. This was 
not due to the fact that I fe*ired to be charged with self- 
adulation for attempting, at tills so very productive and 
rapidly changing period^ to resurrect as being of unusual 
importance cx*rtain investigations, the original publica- 
Ion of which in part dates back more than a decade ; nor 
was it becauBe I dreaded the reproach of unscientific ob- 
stinacy whieh^ in (^ontru^t io the belief of the overwhelm- 
ing majority, persi^ta in preconceived opinions. I was 
guided, above all, by the trivial notion that truth was 
bound to prevail in the end, and that then those men 
would be rememl>ered who, fully aware of the thankless 
ta^k of restraining Utopian hopes, have devoted a eon- 
siderable share of their energy and love of work to battle 
agninst the overgrowth of bacteriology, and who have 
emphatically pointed out to over zealous enthusiasts that 
the doctrines of orthodox bacteriology, far from solving 
even one of the enigmas of medicine, on the contrary 
render the comprehension of clinical processes more diffi- 
cult, and, above all, are fraught with serious dangers in 
a social as well as iu an ethical aspect. 

But the objections to the publication of this collection 
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have all been removed ia view of the change which hafi 
tiiken place in the course of the laat few years, and 
which m the 1^^ to be mistakeii the more the supporters 
of bacteriological doctrineH persist in fioanditig their vic- 
torious shonte. In £i«t^ according to onr opiuion, the 
exclusive labomtory bacteriologists — ^who, by reason of 
an unjustified equaLizatioii of experimental injection 
disease with clinieal infectious disease, usurp not only the 
domain of etiology but also the entire realm of pathology 
and therapy, a domain, therefore, which m uatnr<illy 
closed to I hem because it is accessible only to the most 
experience*! physician— have, in view of the force of 
facts, been driven already to a state of defense. Instead 
of a violent onslaught we observe nothing bnt retreat, 
which often is arduously concealed ; to keener minds its 
dlBtinct signs are the drastic shifting of the mooted prob- 
lems. The original dogmas, compared with the present 
oneSj are practically nothing but the abandoned outpoBts 
of an aggressor who, by the force of faet^ is gnMiually 
compelled to defend his original possessiona 

This struggle once more eon^rms the old exiierienoe 
that portions which at the outset were most actively ac- 
quired as the reward of victory, are finally represented 
as unimportant and as never being actually coveted if 
the impetus of the attack enforces their abandonment. 
That means in our case ; Whereas formerly the exclusive 
Imcteriologistfl considered the niicrobes to be everything 
and did twl cmeede anythint/ to predisposition, Individual- 
ity, etc., now the most radical hotspurs maintain that 
nobody ever doubted the significance of external and in- 
ternal iudueneea However, this admission me^ns the 
same change regarding the fundamental problem as was 
ushered in in mitimicrobic therapy with the transition 
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from miBiamsftaA to aaepfliS) (Nr, in tlie reAlm of history, 
with the scmtiDy of foim^y Moepted reoorda 

This shiftily of problems Dstanlly tends to obscure 
the tme character of the eontroyei^ and with it the trae 
stale of affiurs ; therefore, to prevent this obseoration I 
paUish once more— with scnne abbreviations and a few 
nncasential alteniti^Mis in style — those essays which, close- 
ly connected, wiU demonstrate the real olject iA the con- 
troveny to the unbiased reado*, and show him the princi- 
pal shilling of view-points which has taken place in the 
lastfewyean. It certainly appears a jiriori unlikely that 
peiBcms with fidrly good common sense, simply for the 
sake of qpoit or moved by a spirit of contradiction, 
should have devoted so much valuable time and irre- 
trievable energy to contest what is obvious or to prove 
what is not disputed — i.^., from the love of combat to 
create unnecessary olijectioDS and to embitter the enjoy- 
ment of sdaitlfic progress. But one who does not re- 
trace his steps to the original sources will never become 
aware of the gradual transfoimation of dogmas^ of the 
imperceptil^ exchange <tf view-points; and henoe this 
collection purports to furnish to ttie impartial observer, 
and possibly also to the fdtnre historian, objective mate- 
rial wherewith to judge the contention, the contenders, 
and the form of contention. 

To eliminate all doubt as to my position r^arding the 
past verdict in the case of "physician mtsim bacte- 
riologisty'' I must state that I do not consider the same 
as not being subject to appeal, and for this reason I have 
purposely chosen a title whidi may not enlist the sympa- 
ttiies of all, but which, in my opinion, clearly defines the 
situation. Kow that an unquestionable change of view- 
points^ and henciB of the scientific points at issne, has 
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taken place, I otice more present for unbiased considera- 
tion those evidences which are characteristic of the 
various stages of the controversy. And not only those 
which the pliysiciaiij endangered in his possessions, is 
justified in bringing forward to secure his rightSj in oppo- 
sition to the demands of the bacteriologists (who dare to 
direct the course of this world from their official table 
and to ignore well-established facta), bnt also proofs of 
the social and ethical dangers which would arise from 
an absolute supremacy of bacteriology. * More particu- 
larly have I fought against bacteriologists operating m 
atseniidj a court council of war, as it were, who, remote 
from the raging battle, consider themselves capable 
of giving directions to the real fighters in the battle 
against disease. On the other hand, bacteriologj^ as a 
biological science, concerning itself with qualities of 
smallc^' organisms, c^n not be too much promoted. It 
is capable of far-reaching development. As 1 have 
stated at other times, espet'ially will the study of sym- 
biotic processes yield manifold disclosures in physiology, 
altho its importance re^rding the origin of disease may 
have been greatly exaggenited* The strictly scientific 
])roblem8, thereforct important m they are, do not ap- 
pear to me to l>e the main object of the controversy. 
The principal interest centers in those unplea/>$ant conse- 
quences to physicians and to men engaged in the broiider 
tields of social and ethical activity whicli result from the 
predominance of one-sided bacteriological thought. I 

* To aTola belns aectu«Kl of iieelti^ thlngtt In their du-kcst K-^pect, ]«t m« 
quote thi> liuig:uiige im^ b^ Mvtlim in htst «xe«ll<?Tit work, ** PiitliogviMBiA <fi 
ktiem&l DlaeaBes,** concsemltiff my «xpliU)atloti& Iw trgai^l to thl» Bubj«.*t. H« 
naf*: *' Jt Ia (he meHt of BoMrabAcfa that yfAn aj^o. at a time of bajct(^rlolo^<- 
ttmi high-tide, be potat«>d out, with i^reat ojcumeii adiJ with mom] codra^i^, the 
inbuiuAn, iuitiflociiii« miiJ, la tmcU actually uucbHstiao conaequenoeit thAt were 
bcniud to deTslop' from thla view." 
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do not hesitBtey even to-day when the hest of battle has 
passed, to state the opinion that nothing has so injured 
the standing of the practitioner and of the medical pro- 
fession as the eagerness of bacteriologists to transfer de- 
cisions from the bedside to the laboratory, and to 
regulate etiology, diagnosis and therapy, endemics and 
epidemics, individoai and general prophylaxis, according 
to an artificial scheme, instead of making frill allowance 
for the requirements of actual conditions which can only 
be judged by those who are present at the bedside and 
who are fiuniliar with local conditions. Finally, I am now 
comx)elled, as I have done formerly, to hold the eAcroaoh- 
ments of the '^nothing-but-bacteriologists" responsible 
for the deterioration of important ethical principles. 
The advent of fear of infection has transformed the love 
for the i>atient into fear of the imtient, as in the days 
when disease was looked upon as the working of mys- 
terious demons and the patient as an enemy of divinity 
and of man. If we seek for the exclusive cause of disease 
and pest in a so-called source of infection, instead of in 
general and individual effective conditions — among 
which microbe activity plays a comparatively unim- 
portant part — ^we shall most naturally arrive at a com- 
plete mi^udgment of the significance and manifoldness 
of causes of disease, of the nature of epidemics, and of 
the part played by social and hygienic factors. Hygiene, 
the science of prevention of distubances of frmction, 
then resolves itself into a manipulation of disinfectants. 
But if the patient^ as the tangible focus of infection, is 
in reality the only cause for infectious diseases, which I 
deny, the question arises: Is fear of the patient and the 
logically deducted necessity of ever excluding from in- 
tercourse with mankind more and more patients as 
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aotirces of eontagion at vM humane t Quite apart from 
Ihe fact-, according to my experience, tliat association 
witlL the sick J and especially with mild cases, promotes 
protection against infection^ should we not consider the 
consequenoes which must naturally follow upon openly 
avowed fear in times of epideiniciii, and the r^ponsibility 
which is placed upon those who disseminate as scientific 
the opinion that a sick individual is able to spread an 
epidemic^ and that the physH'ian or sanitary officer who 
has neglected certain retjiiirements (hatched out by 
Utopian theorists, but impossible of fulfilment in prac- m 
tise) relating to the diagnosis ofthc so-called first ease^ or 
regarding prohibitive meaauresj lays bare a city or even 
an entire country to a disease, like a traitor who know- 
ingly opens the gate of a fortress to the enemy t Is it at 
all mnceivablCy furthermore, that self-sacrifieingj cour- 
ag:eous physicians can still be educated when infect! oua 
patients are made accessible to the embryo physician 
only through glass windows or steel bars, like wild 
beasts T What is left of the safety vouchsafed by much- 
lauded vaccination if even vaccinated students are not 
allowed to ccime in contact with smallpox patients t 
How little wa8 wanting at one time and compalsory in- 
oculation of the tul>erculoua or for diagnostic purposed 
would have l>een introdu€4Kl by law 1 

From what point dates the decline of the standing of 
the practilioner uulcBS from the time of the domination 
of the iMK'teriologists who have achieved that the diag- 
nosis becomes subject to the in&llible arbitriment of the 
microbe cu]tivat4>r remote from the l>edHide, and that 
the physician submissively bows even in therapy io the 
specific means discovered fn»m time to timet 

Therefore^ 1 believe that I am fulfilling a duty In ool- 
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detspiie. sad j«st «« «n^mum iaC iW 
tkroim^ wkkii I In^K^ paKisvil in llii» 
controraay. not by rdvtatmi of HQr nMie«.vH;. Iwt by iw- 
patalioDS^ bj dovbis » to mt n^t to ciitatiMv and ^iU 
man by dMunfiil sileiite. Bm the ntimber of mtkul 
medicsl examiims is powioi;, and it is « suHutf of mli»< 
fMtiiHi to me tlud many a oue has drawn hts ins^ration 
for independent observation ftum mj distouTMCL Ko 
reader wiD probably reiiee to aeknowled|se that% uniu- 
flnenced by tbe &Hinating opinion of tbe da>\ 1 hav^^ 
aideavored to disenas difficult pioUenis fh>m actual ex> 
perienoe and in as many different lights as pomibk^— 
ie., with incisive criticism, bnt objectively' withal* The 
future will decide whether I am right or wrong, and in 
what respect I have gone too fiir: i\Mf faki iMM^m jNieri, 
qid mme htdmrnt^ nattrijudieei <r«iil« 



TRANSLATOR'S PREFACE 



The history of science tells us of many disputes between 
the repreeentatives of oppoaing opinions— dlBputes of 
Ikr- reaching coneequeDces. Borne of tlie^e coutroversies 
have ended with the discovery that the truth does not lie 
on either side j indeed, many of the historical disputaB 
wMch have been cx>nducted most seriously now serve only 
to excite hilarity. 

It is a grave matter when a mere hypothesis is forced 
into the position of a dogma^ adopted aa infallible, and 
made to rule the daily actions of life, and especially 
when J under such circmustanceSy men of learning become 
adherents of erroneous teaching, lose their common -eense 
judgment; and act in obedience to the lucubrations of 
some ''authority^' of the day. 

The majority of mankind will readily believe in eccen- 
tricities when they are pronounced €x cathedra by some 
one who is recognized as the discoverer of a new truth. 

The astonishing results of experimental researches of 
exact investigation in the field of natural science have 
developed a respect without botmds for teachings tiased 
on such researchea 

The reign of theory in medicine has rarely been 
stronger than during the last two decades, because this 
Utopian reign found protection under the cloak of the 
alleged infaUibiUfcy of the laboratory experimentation. 

The truth is, that many have overlooked the fact that 
experiment is of value only under certain conditions^ and 

xlll 



TRANSLATOR'S PREFACE 



that its resnlta mnsfc not be generalised by Means of 
bafitj deductions promiilgated with artfal disdectic. 
I have undertaken the translation of Rosenbach^s book^ 
ArsEt contra Bakteriologe/^ into Englijsh, in order tliat 
niy Engliah-speaking colle^giicB nmy learn what this in- 
dependent aDd original ini^estigator baa said on tbegr^t 
problems of medicine of to-day, and what he has written 
to restore the rigbts and reestablish the position of the 
general practitioner, which have been encroached upon 
by a morbid proliferation of specialism and a one-Bided 
organotherapy. 

The reader wiU see that Bosenbaeh appreefates fully 
tJie valne of bacteriology as a biological sciencej the im- 
portance of the study of the mierosoopieal world; he is 
well aware what surprising biological information and 
what important methods are to be found in the study 
of bacteriology^ but he raises his voice against the un- 
jufitifiedj the unwarranted claims of the bacteriologists, 
especially of those whom he calls ''nothlng-but-bacte- 
riologista^^^ the diagnosticiaiis in aitsentuif with their 
dJBinfectants and measures based on unsupported theory. 
This shaft is aimed at tuberctdin and the legion of 

The bacteriologists, by means of fallacious conclusions, 
have established — in opposition to all common sense— the 
dogma that all infectious diseases are caused by bacteria^ 
and tJiat all dn^ases in which so-called specific bacteria 
are found are Infectious diseases. Since this unsubstan- 
tiated teaddng has become so popular that it is matter 
of common comment in the daily press, and all the world 
is thus driven to really dangerous bacteriophobia, it Is 
eertainly opportune to have Bosenbach^a views on such 
ftberrationa A. BOBE, 
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ON THE MUTATIONS OF THCRAPCUTIC METHODS. WITH 
SPECIAL CONSIDERATION OF THE DOCTRINE Or 
ANTISEPSIS' 

Mviatifyns of Therapeutic Methods — The Law of Contraata — 
From Antiaepsia to Aaepaia^ArUiaepaia in Internal Med- 
icine and the Combating of Infectioua Diaea^ea by Para^ 
aiticidal Agenta 

The history of medicine teaches that any and every 
method of treatment has always he^n followed by a method 
based on exacUy opposite principles; it further demon- 
strates that all these contrasts have been upheld by their 
fanatic adherents with the same fervor and under coAcr 
of equally unassailable statistics, so that, as a matter of 
fact^ every form of treatment, at least in the opinion of its 
chief supporters, may justly claim identical value as to 
efficacy and healing virtues. It follows, since it would 
be unreasonable to asciibe identical efficacy to all thera- 
X>eutic efforts resulting from opposing views and usually 
sharply contrasting to methods in vogue, that none of 
these superlatively praised systems may possibly have 
been effective in pathological processes in which they 
were applied. This conclusion is strengthened by the 
well-known fact that every new method is vigorously 
attacked at its d^but, and later on, having once acquired 
followers among former opponents, is praised as infalli- 



> " Qmndlagen, Aufgaben und Grenzen der Tberapie** IFoimdatioos, Prob- 
lenoB and Umlta of Therapeutics], pp. 8-^. VJenn* and Lelpaic 18P1. 
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ble, the most aatonisblng therapeutic resalta being as- 
cribed to it^ until Bubfiequetitly, while it is 8till iu the 
lime light of apparent Bucceas^ doabta are cast upon it^ 
and it ia finally, with the same enthusiasDi, supplanted 
by a new method which, according to the iuws of cofUra^, 
is the opposite of its predecesaor. 

Why do we drop method8 so safely anchored in favor- 
able reuultsf 'tt^iy may one prophesy^ with no chance 
of missing it since the prediction is based upon the his- 
tory of therapeutic fashions and mistakes^ that this 
change is bound to come, and what particalar course it 
will follow 1 Simply because these Hne» of treatttient are 
not the remit of the application of tmJy scieniifle principles 
obtained by observ€Uion at the bedaid^j but are simply 
the expression of certain remtlts of luborat4>ry inveMigaiions^ 
now becoming quite popular, the practical expression of 
a precipitate of catchwords calculated to generalise a 
certain view point of physical or biological perception 
for the benefit of no n- observers — a difrereutiatioii nece-s- 
sary to uphold as agreeable to the purpose. ConstderiDg 
the relatively small satisfaction furnished by the final 
resnlts of hia therapy to the physician of average critical 
tendencieSf not only the yearning for new remedies is ever 
active— this is most naturally and strikingly mauifested in 
the chsise after new remedial agents — but, stimulated by 
his desire to search for the causes, and aided by a con- 
sciousneiiB of his position as an apostle of natural seienees, 
he will become possessed of a wish to have his therapeu- 
tic action firmly founded on a scientific baais. There- 
fore, becoming convinced that his past and present 
methods show imperfect results from a practical stand* 
point, the physician will speedily become inclined to 
look upon the foundations of his activity as false and 
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inaecnrey and to regard a modem conoeptioii— one that 
arrogates to itself the standpoint of most recent knowl- 
edge — as all the more infallible, the stronger is its con- 
trast to the former one, now appearing antiquated and 
altogether false. A new conception, therefore, if this 
contrast is very conspicuous, will at once be accepted by 
a large i>ercentage of physicians, because the old idea 
has been recognized by practical experience to be insuffi- 
cient. However, the other contingent of conservative 
tendencies, ever satisfied with present conditions, will 
fight it no less for its clearly apparent improbabilities 
than because it relegates the old system to oblivion. As 
of old, the more formidable the attack, the more certain 
is it to excite attention, and, in accordance with the law 
of cantrasUy this will only serve U> prepare acceptance 
and instillation of the new ideas into the minds of those 
whose brains have become sluggish through following 
prevailing conceptions, and on whom, therefore, nothing 
short of a contrary opinion exercises a strong charm. 
Would the Darwinian theory ever have gained one-half of 
its popularity had not powerful opposition been aroused 
by its clever, if false, deduction of the descent of man from 
the monkey, and thus excited the attention even of slug- 
gish minds and of the laity t Did it not, by this clever 
dap-trapj offer a premium to many to proclaim themselves 
freethinkers and modern observers f The psychological 
law of eonirading effects which teaches that a hrain, dulled 
to a certain extent by constantly acting lines of thought j is 
made the more pliable and receptive for new theories — after 
a period of reaction to them — the more divergent they are 
from the old. This true psychological law, which is based 
upon the physiological law, that variety is the spice of 
life and the only remedy for the tired and mentaUy be- 
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numbed J wliile ^iumltaiieously acting a^ a dmiMe meentive 
/&!• renewtd adivit^y* ia of gmatest importance to the 
thempeutic views of the physician as well as of thc^ lay- 
mauy iDa&mucli a^ all thera.pc?utic- fajshJoDs, aftur all^ 
depend upon it jnstaa much as do all visible processes 
of daily routine denoted by the term **fashionSj'' which, 
sometimes quite suddenly, sometimes after a period of 
preparation, relieve eu<.*h other with greatest i-egnlarity. 
A retrospective glance at some of the most pmmiueut 
therapeutic methods^ each in its time received with 

■ Tbe effect of the action of contrantM upm^ tke brain mAy b6 coboeived, tn 
uialoin^ to Ibe proeesfiea of bodily BtimiiUtiODS, as foUoiva: tt the circle of coa- 
ceptlo&6 vf 4 oertAii) individuai has not become widened in the course of « loitg 
Iieriod of^tlme by new impresaiona, the faculiy of the mind to create nev com* 
b^nsttODB of thought fcnulually declines, as psjchJcal activity jaovim only En the 
ttccuatomcd trai^liti. Smce uicre«iM*d fubctioti by prmuti»e i* nothfnir but the 
wcupAtlon of AQ orgAO by ft**w* s«ec«*5:iTely ^rowitig ^tituulatloEia wliicb In 
CF^^se IrrLtAbiilty and, owinj; to ^tLmu luted nutrition. Increase alno the work per 
formed, and. further, Hlnce the ^lecneaae ot Activity of an orjEAQ i^ (dentlcftl 
\\ Itti a dimtnutiou of it>t IrrlUbiltty (caijaUlbty of stlmulattoa), tt follow b chat. 
In a brain thus constituted, concrpttou* tctit act tit a ttimulation ondff when 
th€jf are not atone nete, imt al*o ithtn they ore as much »a pOKtible in ccntmH 
to thm€that v^rrif pitvatent vniil thru Tliey act aa astlmulation— ^if., they 
exqlle attentioD, they are obfter^ed, they combat preTalUnj? coaceptionii^-f.tf^^, 
they are ca£iitMirt<d with them— and by thin form of iwswclstloii they booq, ob- 
tain Dot Obly the bame imponauce as the older onea, but they gndually ^i^ 
place th<Mii entirely as mttrt poitfi'ptl ttf in u^afiotw— which In turn will be- 
come aubject to the mme tMe Owing to the Avcrtte^ qiiallty of the brafna 
affected tbepeby, Ihn* paychical procettK requires lor tt« successful operation 
DOttalniT knit a contnuit of conoeptionft that H as fltrlkinn^ %» pa«i$ibte, as only 
fuch can act as a HilmulAQt In a moderate Irrltabltfty of the brain— i^e, can 
Oomtnatid ancutJon and, 4t the same time* contradiction (Immediate ^imparl' 
son to former combtnatioiifi and lu^n^ations of dlBsMlsfaetiori cauaed thereby) 
ThiH new view, furthermore, u> b«i markedly effective, iiiM:e«aar11y mti«t fm- 
pre«fl Itwplf M*ny upon memory by mean« of a symbol (catchword i, for the 
aTerairv^ brali> 1^ capable of conniMrtlnpa line of thought only with Horaetbin^ 
tangible Uence tbeaccumuiation of catchwords in place of the dttrelopmeut 
of tiouDil logical deduct lotis. 

The !H.irlviQgr for action is manifest in the intuitive ret^ulrementaof the bTaln 
for new stlntuLationa and conce|>tiotiti calted forth by the organii of iieiiae. 
Faihion with itJt contraatii— bti« they mental or bocltly fasbfoiii faahions of the 
manaff of tlioug;htorof ferment- Therefore promiilgatea only the tfudency of 
the brAin lo manifest that function which in the majfortty of men, 1h notbldfthul 
m reccpti re not associative oim tb» {Knventioii of tuental laaaittide and atahilitr . 
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nnbonnded euthosiasm, will show that what was looked 
apon by so many of the profession as the symbol and 
nature of true therapy, was too frequently naught but 
arabesques, in which a minimum of content is obscured and 
made to appear large by a mass of filigree work foreign to 
the substance, serving only to veil the kernel in the center. 
We shall soon become convinced that certain complicated 
formula which throw a halo around certain methods, if 
for no other reason than because they are allegedly mas- 
tered in their entirety only by the initiated — it might be 
in place to call them, in contrast to si>ecialist8 of a cer- 
tain realm, specialists of a method of treatment — ^are noth- 
ing but superficialities, serving as a basis to minds that 
adhere to catchwords and formulae. It will further be 
noted that, in a number of therapeutic methods which 
have readily acquired citizenship under the flag of a 
scientific foundation, the scientific premises are either 
entirely untenable or, to say the least^ are not by any means 
proved nor capable of demonstration. However, we shall 
also prove that, in many scientific truths which did not 
create sufficient impressions solely on account of their 
simplicity and obviousness, such extraneous ornaments 
were necessary to command general attention, and that 
the simple, yet significant^ kernel could be taken from 
the shell only after its inherent value had been demon- 
strated in a foreign guise. 

Let us begin with a method which has stamped its 
trade-mark upon the new era, and under the auspices of 
which sui^gery achieved its greatest triumphs — namely, 
antisepsis. Who fails to recall the fanaticism which, in 
tlie b^inning of the new era, proclaimed every detail of 
the method as absolutely indispensable to the success of 
operations t Who at the time would have dared to think 
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that the antiseptic spray, the drenching of the wouod 
surface with the most concentrated antiisepdc dmgs^ the 
handling of tissues with various chemicals, the continu- 
ous covering of wounds with carbolic acid lint, the most 
complicat^^d bandages — all wei« entirely /&reifffi to the 
real sph'U of the method, that they were nothing but a 
mass of details, confused attempts to employ a true prin* 
ciple^ the real nature of which has not been yet recog- 
nized, with the exaggerate*! application of theoretical 
niaximB f 

\\^at remains of all these details at the present day! 
Kot unlike the alchemist who, setting aside and ignoring 
nature's methods, could or would not arrive at the simplest 
deductions without the aid of the queerest and most com- 
plicated, often superstitious, measures, until, setting ont 
from correct, lucid premises, it became known how to 
separate the essential from the uuessential, so did anti* 
sepsis proceed on its road to asepsis. Those who then 
made light of carbolic acid and the spray, and were 
decried as heretics because they saw dangers in the in- 
sults offered to tissues in the t<iilet of the peritoneum, 
the reckless lavage of the uterus and of the pleura, be- 
cause they could not be convinced that antiseptic solutions 
of varying degrees of concentration would destroy germs 
of infection in tissue already infected — this minority of 
skeptics have lived to see that no antiseptic remedy is 
conaidere*! any longer as the only efficiicious one. They 
will note that the spray is abolished, that the toilet of 
the peritoneum is voted harmful, and that washing out 
of the pleura is reduced to a mini mum. With satisfac- 
tion j not unmixed with pain at the former mistakes 
made by the fanatics of autisi*psis, the skeptics observe 
that |x»iBonous antiseptics are now used in small quan- 
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titles and br5aght into contact with ttsaues in selected 
eases only; this because the conclusion has been arrived 
at that many eaaes of death and complications in coofiue- 
mentsand in surgical opemt ions are not due to the actions 
of nature^ of the fight of carriers of infection with the 
body, but to the deleterious by -effects of antiseptics 
The time is not far off when antiseptics willf in most 
cas^ be used otiiy for disinfecting the external skin and 
the instrumenta Water and soap will be reinstated in 
their place of honor as cleansing material. The quintes- 
sence of antisepsis^ as explained long since by many suc- 
ceseful operators who*^ work is done without the aid 
of bactericide^^— which, in tmthj had better be called 
tifiBue destroyers or protoplasm poieons — will be reduced 
to an endeavor to avoid the introduction of additional 
virulent agents into the htiman organism by our opera* 
tive measures (which must in part destroy the protective 
barriers of the organism, owing to the necefiBity of enter- 
ing the interior of the body); therefore, to operate with 
dean hand% clean skin, and clean instruments, as well 
as, above all^ to handle or squeeze tissues as little 
as possible^ in order not to reduce their defensive 
apparatus by local necrosis^ and thus to assist in faeill- 
tating the process of regeneration. That all this may be 
accomplished by the simplest means of relief, provided 
pradiMe and de^erity are in evidence, reducing the iusolts 
to a minimum^ is illustrated by the history of ovari- 
otomy.' That not all operations can be rendered harm- 
less goes without saying. Likewise that, in spite of all 
precantions^ a certain percentage of unfiivonible results 
do now and will ever occur. We do not deny that this 
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number may be reduced to a minimum by oireful atten- 
tion, but we hold that, even aft^r a most stffupuloua 
exeIm?ion of all disastrous possibilities, other ditlicultlei 
will present themselves which will remove to the distant 
future any possibility of curing patients dto^ ttUo et 
jticunde. If the yardstick of absolute safety from in fee* 
tioii be applied to our operative proceedings, it would 
be elearly impossible ever to fiud an operative method 
that would guarantee such success. There is always Ihe 
possibility, with our present means of disinfection of the 
operating-room, that a microbe from the atmosphere 
may agaiu infect the previously disinfected knife, the 
hand of the operator, or some portion of the tissues 
involved- But complete disiufection is not requisite, 
since germs do not float in quiescent air in such enor- 
mous quantities. Above all^ it should be remembered 
that tissue as yet uutoru and unsqneezed possesses suffi- 
cient meaus of defense of its owu to eliminate the rela- 
tively limited nimdx^r of germs. Hemorrhage alone 
limits this invasion Iwth mechanieally and biologically. 
Small numbers of infectious germs are either incapable 
of working mischief when in contact with a bleeding 
surfa<^, or else, entering tissues that were not destroyed 
by the knife or by antiseptic Jigeuts, are rendered harm- 
less in the tissues themselves. Kot to speak of the ex- 
pense, etc., of 8ueh a method^ if killing of germs were 
aimed at to the extent of their total destruction within 
the purlieu of operator and assistants^ the atmosphere of 
the room would be so tilled with poisonous substances 
that the effects would manifest themselves on the patient, 
physiciatis, and nurses. To make the s^nentific postulate 
of absolute freedom from infectuous germs available in 
the Eeld of praeticul medicine is altogether an idle dream. 
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The fact that weU-cleansed hands dipped iuto nntritive 
gelatin cany germsy as shown by the ready cultivation 
of these in artificial media, does not prove that the 
same cleansed hands will ever be able to produce inocu- 
lation in the human body, which is not a culture ground, 
nor yet to infect a wound sur&ce. An operator who 
works gently and deftly and does not imagine that, under 
cover of strict antisepsis, any and every abuse of tissue 
is licensed, will alwajrs command brilliant results. The 
dogma of the efficacy of purdy external disinfection being 
such absolute protection as to render superfluous any re- 
gard for the {Mitient, or the healing powers of nature, has 
been provocative of more mischief than the adherents of 
absolute protection by means of toxic antiseptics will 
ever care to acknowledge. In the battle of bacteria with 
tissue cells, the weaker will be conquered; antiseptics 
introduced into the body kill the finely organized cx^lls 
of a highly organized being, or, to say the least, mini- 
mize their powers of resistance more quickly than they 
similarly affect all micro-organisms. 

Several years ago internal medicine seemed destined to 
experience a brilliant revival in therapeutics. Based 
upon confidence gained in the surgical field by the sup- 
posed success of antiseptic methods, salvation was sought 
for in parasiticidal remedies of high potency. The fiu*t 
that previous results were founded upon asepsis was for 
the time obscured. Without hesitancy, the apparently 
telling consequences of antibacterial metluxls were car- 
ried over into the domain of infectious diseases, and the 
search for microbe-destroying antiseptics began, with 
results that only forced upon us the conviction that, 
in spite of all beautiful theories, remedies which have 
achieved brilliant results in the laboratory not only 
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prove iD^ffeotiye in therapeutics, but are positively 
harmful. Part of thefte caiiat^ may be gleaned from wbat 
was dwelt on above. Another reason wat^ as shown by 
the investigations of Pasteur, Bri^erj and others, that not 
the tiKsteria but the ioxiuH produced by th^n were the cause 
of digturbanceM in the human organrntt. " SiucCj uaturally, 
the attempt to paralyze the activity of ptomaines by anti- 
paraaite remediee i^ without result^ siuc^ it is difficult to 
guide these remedial agentn in proper conceutratiou to 
localitiei^ in which mierobeM have infested tissues^ it be- 
comes evident that true internal antisepms — if it be per- 
missible to use this term also for the faculty of arresting 
the development of bactena^ — is only to be thought of 
under very exceptional circumstances-'namely, when 
the microbes produce relatively harmless substances, and 
oonsequently do not harm tissues by sustained intemiity 
or permanency, when their vital energy is not potent iiil 
80 as to admit of being iufluenced by remedies of moderate 
ooneeutratiou, and, finally, when microbes are found in 
localities quite accessible to remedial agents. 

All attempts to square laboratory results with the 
actual conditions of war between organic cells (bacteria 
and animal cells) are void of result. The resisting 
powers of the invaded organisms can uot be reduced to 



^ AilowlnR tfaftt the toziita are coDQ«inied la the muiJieitol.loii* of dlvMnet 
Umust not be ForjrotteQ that hActedji plAy an importajit part la all dtsMMS, 
sIdcv In e^ery caRt^ thry fxerdiw Walty tuecluLtilrAl 40iioiut, asd §lDce, aboT«all, 
tbey are th^ conotaEit pn>dui[Yra of ttixjmi which, sliotitil It «v«n bo powlb)« Ut 
limit for the tluii'lieLivg th« t4>xln8 lbt.^B in active sprvinct?, would ivtid*^r necessary 
cDDitant warfare between rptnpdicH asid (oxtnit, Jimt no luii(f a« the bacteria tbem- 
seivad— tb« f f'A«'jr4ldrf of the d^turbanoea— are nait reiidiered harmleisa. It foi- 
lowi tbat, tn operating^ frooia therapeutic and not a hji^ienico-prophylatk 
Tfew-poliiit, perstwtent endeavor In required to flnd remedJetf thai are parasJtl- 
ddal In tbt! wetu« flot of their killing microbes by direct ct^atact— for thin In Im- 
po«iiibte^--but of th**iT maki&ji^ the Cf>tiillt1ona of exiKteoL'e for these germs as 
UDfaToimhie aa powlble, 
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figures, inasmuch as the artificial culture grounds used for 
test-tube exi>eriments, unlike the tissues of the body, are 
always of uniform quality, and therefore require a dis- 
proportionately greater potency of those remedies in- 
tended to arrest development. All laboratory experi- 
ments serve only to show life and extent of the formation of 
minute organimnSy entirely undisturbed by any '^ living ^^ 
agency, and to reveal the unquestioned fatal effect upon pro- 
toplasm of added chemical or other agencies. Thus it has 
been demonstrated by experiment upon artificial culture 
grounds that this soil is exhausted in the course of time. 
From the fact that at a certain concentration of prod- 
ucts in alcohol fermentation ihe increase of yeast is 
arrested, it was also assumed that the accumulation of 
certain products of tissue metamorphosis of microbes in 
the end proves fatal to the latter. Both facts are of 
record, but their application to observations in the 
human organism is viciously false. The human organism 
is not a limited nutritive ground in the experimental sense. 

Ever active tissue metamorphosis brings continuously 
fresh nutrient material, unless, which is rarely the case, 
ihe morbid areas are eliminated from the circulation, and 
in the usual manner cut off from vascular supply and 
from the lymphatic system. However, this same meta- 
nwrphosis is quite as likely — not always to the advantage 
of the affected individual — to carry the products of bacteria 
to neighboring cells and to distant organs, so that an ac- 
cumulation of toxins and a choking of the microbes '* in 
their own faf appears out of the question. This con- 
tact of toxins with healthy cells is precisely the cause of 
reaction, putting these cells into a condition of intensi- 
fied irritability and tissue activity, and thus presenting 
to the microbes a most favorable soil, in the true sense 
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of tlie word, through the abundant supply of nutrient 
fluids. In the development of thi^reiU'tion in the strug- 
gle for esistenee certain advantages for (he organism are 
not ejceluded — ample supply of '*defeu8ive proteids," 
rapid corabustion, and elimination* But be it remem- 
bered that the extent and manner of the^e processes, and 
their relation to the defensive effort s^ have not been so 
fully established as to base upon them a safe sjstem of 
thempenties. 

The possibility of certain substances Bbielding^ or at 
lea«t sissisting, the attacked animal organism m by no 
means excluded. On the contrary, that they can do so 
and why are clearly shown above* They must be capable 
of being absorbed bif the lipinff cell, therebif increamng itn 
poicer of remManee, They must remain in the body 80 
long as the inimical agency is still active, and must, 
therefore, he supplied, not irregularly, at any period, 
but as nearly as possilile at periods corresponding to the 
activity of the foreign agent- Such remt^ies must he of 
icettk concentration^ tto an imt to paralifse the activity of the 
Hting ccU, while at the same time they aid in shielding 
it against renewed attacks of foreign cells by making un- 
tenable the vital conditions necessary for the activity of 
these iiasailanta 
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SIGNinCANCC or ANIMAL EXPERIMENTS FOR PATH- 
OLOGY AND THERAPY— INJECTION DISEASE AND 
INFECTIOUS DISEASE' 

Par be it fix>m me to deny the importance of simple, 
uncomplicated animal experiments in a series of ques- 
tions concerning the function of a certain animal organ- 
ism. Much as I acknowledge the value of operative and 
exploratory proceedings in establishing correct views as 
to the ftmctional capacity of various organs — ^I need only 
mention extirpation of the pancreas — it is well to keep 
in mind the limits of these methods of observation, and 
not to be persuaded that in the majority of these cases the 
test conditions in an experiment ever so carefully con- 
ducted may in any wise imitate or be a substitute for 
slowly progressive changes manifested by disturbances 
of function which are called disease. Hence, even a mild 
experimental lesion can present only the maximum of 
compensating activity, never the sum total of those 
minimal compensating contrivances possessed by the 
organism. 

We have neither exact nor definite methods of testing 
these mild but none the less important functional 
changes, nor do we possess remedial agencies to make 
our exx>erimental interferences so insignificant that the 
whole oomx>ensating capacity of the organism may be 



> " Omndlagen, Auf gaben und Qrenzen der Therapie " [Foundations, Prob- 
lems and Limits of Tberapeatlcs], pp. 81-«S, 54-66. Vienna and Lelpslc, 1801. 
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called into action. Neither do we possess a criterion for 
judging whether or not an animal respondB with fall 
compensation in spite of the invasion. In previous pub- 
lications (Virchow's Archiv, vol, 105) I have pointed 
out that unchanged blood pressure, either during or 
after an experiment, does not at all prove that full com- 
pensation has taken place — quite apart from those leeser 
variations in pressure that, after all, represent for the 
organism a considerable change of vital conditions^ altho 
not made manifest by our methwls. Thus it would be 
obligatory to establish fulness of blood vessels^ rapidity 
of circulation, the behavior of the vasomotor apparatus, 
secretion of glands^ and absorption at one and the same 
time, and to determine that tbe same eondifions^existed 
previous to the interference before we could be justified 
in asHuniing an exact compensation for tbe created testou, 

TJm the chan^en found to be prment are seenuTtf/Ii/ no mmff- 
nificant that they can not be determine by our imper/vct 
methods (as little as can the mavifestatiom of rairfhn in the 
bodif)f it does not prove that ire are dealing with l/trottsrqiiential 
matiertt; for let it be remembered that in the continuity 
of animal life every irritat ion, even the very smallest 
changes^ will in the sum total represent high potencies. 
Consider what extra work is put upon the hesirt- muscle 
when the blood pre^ssurCj with pulse at 100 to the 
minute, rises by the apparently small differeuce of 1 10 
mm Hg. Yet this represents a blood pressure elevation of 
14.4 meters in twenty -four hours, and is in accc>rd with the 
role: *' Small causes^ great effects"— ^a tnith in exjieri- 
mental investigations quite too frequently overlooked. 

Experiments can give us facts only on certain terminal 
pointa Only under rare conditions true light may be 
£ihed upon more Intimate changes that occur during the 
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course of disease in any organ. Even in c^aefi in which 
the issue and the operative proc^are are comparatively 
Bimple, the result can not be generalized and be trans- 
ferred from one animal species to the other^ least of all 
to man. 

Setting aside a few infections diseases, finch as anthrax, 
acute miliary tuberculosis, and tetanus, we have notBttc- 
ceeded in creating disease in animals truly identical with 
dis^ise processes in man. But even in the above-named 
diseases some important questions concerning the differ- 
ence of the material and the difference of the infection, 
especially in a qaantitative sense, are still unsolved be- 
c^ose they have been decided too much in a one-sided 
manner, solely from the restilts of the animal experi- 
ment. Even here the cone<*ption of experimental injec- 
tion disease is by no means congruent, as Bome inves- 
tigatOfB maintain, to an infections disease that haitarifieii 
in a quasi natural manner. 

In tuberculosis^ for instance^ experimental researches 
have only shown, according to our opinion, that acute 
miliary tuberculosis is unquestionably caused by bacillary 
infection; but concerning the part that the tubercle 
bacillus plays in eo called phthisiB, we are by no means 
enlightened. Indeed, it seems as if the exclusive ac- 
ceptance of baciUary etiology may have led us away 
from the true path of solving these problems; for, iu 
view of the mere j^ombiJiftf of iufectiou, we am begin- 
ning to underrate the significance of indivtdual dispo- 
sition and of the part played by already existing lung 
diseases^ inilammatlons, and catarrhs^ notwithstanding 
the factr that ^-liuical experience daily demonstrates the 
importance of these factors. The simple fmi% even, 
that this bacillng occurs everywhere, and that hap- 
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plly tlie disease is still relatively rare, added to the ei- 
perience that, notwithstandiiig the undoubted presence 
of disease germs ia rooms inhabited by humaii beings^ 
certain ^mple hygienic measures (that do not even re- 
quire the absolute death of genus in the sputum )y and^ 
above all, absence of hereditary tendencies, protect from 
infection in the majority of cjises; further, that the 
mucous membranes of mouthj nose, and conjunctivEB are 
comparatively rarely aflfected ; finally, the consideration 
of effects produced in all tissues by suppurative and 
inflammatory microbes in the inception and progress of 
phthisis should keep ns from overestimating the in- 
fluence of the tubercle bacillus. It appears to us, after 
numerous investigations along diagnostic lines also, that 
the exclusive etreiis laid upon the imporfemce of the 
tubercle baciDus^ which we do not by any means under- 
rate, is going a little too far, for, aecoi'ding to our ex- 
periencie, it is quite doubtful whether in pure tubercu- 
losis of the bronchi, of the larynx, and of the pharynx, 
showing merely a tendency to form nodules, with a ter- 
mination in micomplicated cases of fibrous consolidation 
or caseation, bacilli wem ever found in the sputum. A 
marked secretion, an exfoliation of mortiiic*d tissue, the 
appe^j'ance and, subsequently, the rapid multiplication 
of the bacilli in the sputum will not occur until, as is 
frequently the i^iae, the symbiosis of the tulx^rcle bacil- 
lus with pyogenic organisms has taken place. Even 
here it is always que^lonable what causal connection 
exists between pyogenic organisms and bacilli, which 
Bpecica must prepare the soil for the other, and what 
c>onstitutcs the advantage of their wiirking together. 
Many questions along this line arc still awaiting solu- 
tion, and we must not be induced, by the apparent ease 
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with which experiment removes all donbts concerning 
the spread of infection, to snpi>ose the same distinctness 
also in the domain of human pathology. We should 
continuously bear in mind under what conditions the 
carriers of infection act in the experiment-, being intro- 
duced directly into the blood in large quantities of pure 
cultures and with the exclusion of the ordinary protect- 
ive measures of the organism.' Naturally, in disease 
caused by injection (the result of experiment), almost all 
defensive and comx)ensating measures must not be taken 
into consideration, whereas these defensive elements are 
precisely what constitutes the enormous difference be- 
tween experiment and normal infection in the human 
being. These elements, by their gradual appearance, 
produce a sum of functional changes which are accom- 
I)anied with noticeable and unnoticeable disturbances of 
tissue, serving to develop the picture of the morbid 
process. 

Let us examine a little more closely the main pro- 
cesses in both pathological conditions. In the one case 
(infection in the realm of human pathology) we are 
dealing with sharply defined phases of the processes of 
infection and incubation (development of the generator 
of the infection); we note a slow fixation in certain 
localities and a gradual development into a general affec- 
tion, finally involving the entire organism. The other 
case (exi)eriment) shows us how the organmn is nudilenfy 
inundated with microbes and masses of ptomaines and 
toxins in culture, so that infection and acme of the dis- 
ease are almost simultaneous, whereiis the period of in- 
cubation is absent. In the former case there is the action 



1 Abnormal conditions prevail al80 in every case of experimental feeding 
and of inhalation tuberculosis. 
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of a noxa, probably very slight quantitatively, whicJi Ss 
v<^ry likely to experience dilution while traversing ita 
first route. The experiment, avoiding all defensive 
agencies, introdnces into the blood large quantities of 
microl^esin pure culture» — therefore, probably of a most 
virulent nature. C^nsideriDg all these different condi- 
tions^ is it to be wondered at that the final results in both 
cases are vastly divergent T What reason can there be 
to sissuiiie identity of pnxjesses when one, taking place 
in the clinic, shows in €^:>€ry cane the effect of indiridualU^j 
of predUpomlion^ whereas the ease called forth by experi- 
ment does noi at all manifest these factors! If of one 
hundred human beings exposed to the same contagion 
only a minimal percentuffe {nils a prey to illness, wber^a 
in experiniental injection n^ one is ever spared, how is 
it possible to speak of even a similarity of the phenomena ! 
Indeed, under ench conditious, it is not astonishing that 
the therapeutic lesults also are so very difr«>reut thatj 
accoitiing to the Ix^t observers, the curative inoculation 
hi tlhtettse cttmM btf injection is successful in all cases, 
while such results are not obtained in infediom diseams. 
In fact, the mere potufibilit^ of curin{f alt affected indi- 
pidufth by an identicai proce^^ if pmmbU htj an equal dme 
of the mme rcniedify Ut bound to arouife mtttpiciojif sinc« we 
know from human pathology that the mortality of in- 
fed ions disi*aseB with a prolonged period of incubation 
(except measles) is always quite considerable, and that 
there is scarcely any question of an efficacy of specific 
methods of treatment in diseases that are bo very differ- 
ent etiologieally. Besides, there is a further fundamental 
difference between diseajse caused by injection and that 
produced Ity infection t The ff>rmer concerns all indi- 
viduals, including those with noi^mal resist lug powers, 
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because the iignrious principle is introdnced directly into 
the circulation, whereas in disease of conventional char- 
acter, as above explained, only individuals are affected 
that are below par, whose vital energy is less than 
normal, being determined by the power of its resistiDg 
apparatus. Is it not natural that in the animal experi- 
ment — 1.6., in normal individuals — the protective inocu- 
lation is potent even after the outbreak of the disease, 
notwithstanding the magnitude of the infection, as, after 
all, neither a more marked immigration of microbes into 
the tissues nor a material injury of the infected organism 
can have taken place within the brief period of time which 
intervenes between febrile rise of temperature (effect of 
the injection) and the protective inoculation t It can be 
a question only of an interval of twenty-four hours, dur- 
ing which, probably, only the mechanical effects of 
smallest emboli bjBcome manifest. It is not dif&cult to 
imagine that the inoculation substance soon exerts its 
effects ux)on the cells which, to the greater part, being in 
a healthy -condition, are still capable of reaction, and 
which readily respond to the influence of the vaccine 
virus. Only after the cell, in its prolonged struggle 
with the toxin, has experienced another distribution of 
internal labor (therefore, after its capacity for reaction 
has undergone a change) does the influence of vaccina- 
tion become extinct — an influence, in fact, which repre- 
sents a considerably smaller irritation than the one to 
which the organism is exposed by the primary, virulent, 
mjeded agent; for the product causing immunity — ^the 
vaccine — is in itself a somewhat mitigated product of 
homologous microbes, and will, therefore, call forth less 
cellular activity than the finished products of strong 
organisms, and that in proportion to the difference 
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between the mitigated products iiud the normal terminal 
BtBge. 

It will be seen, accordingly, that the^se sipparent con- 
tiiidietions as to disesise by injeotion and disease by 
infection may be satisfactorily exphiiued if we renienil>er 
that the latter ai'e two entirely diil'erent processes which 
mnst not be compared, mach leas considered eqmd, to 
each other. 

However important for the hifdogy of mwro-orffatiimm 
laboratoiy experiments are under cerfam favorable condi- 
tioTts, none of the conclusions arrived at from test- tube 
observations — and this view is constantly gaining ground 
^-can be utilized in pnictise, since very simple conditions 
are present in the first- instanccj whereas the lasting fixa- 
tion of conditions in the living hnrnan being is almost 
entirely beyond our iutiuence. The easencc of organic 
life consists, after all, in regulating, in spite of foreign 
influence, normal function in such a manner that the 
rejil conditions of life of the protoplasm of the most im* 
portant parts are altered as little as possible. The 
metlium, thereforej the nntritive soil, is changed con- 
tinually; the quiescence of the invading germs is not an 
abS4)lute one, as these may Iw w iLslied away or eliminated. 
Xor most it be forgotten that every substance newly in- 
coiporated into the l>ody, be it reme<lial agent or poison, 
at once calls forth changes (reaetions) in that same body, 
and that its final effect is fully dependent upcm these 
iiitluences. The great difference between dead nutritive 
soil and a living organism is just emphasized by the fact 
that no defend' and no reciprocate acihn take place in one 
east», whereas, in the other, these faetors fxclumDctif gorern. 
the final remit, Th*^ de;nl soil is entirely at the mercy of 
the micro-organisnts, provided certain conditions are 
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complied with; the living organism is not The decision, 
accordingly, whether a remedy is antiparasitic — Le,, 
whether it impairs or obviates the conditions fiivoring 
the life of the micro-organisms— can easily he reached in 
the test-tube; with difficulty or not at aU, however, in the 
animal organism. In the former it is easily and exclu- 
sively brought in relation with the micro-organism that 
is to be tested, whereas a direct contact is entirely 
beyond our influence in the latter instance. But even 
if such a contact could be rendered feasible, it always 
remains questionable whether, upon these substances 
encountering micro-organisms and cells of the highly 
organized animal body, these latter might not be the 
ones that are more subject to influence. Protoplasm- 
destroying and albumin-coagulating substances that 
render the dead soil sterile to the promulgation of micro- 
organisms are generally harmful to the body. They are 
more apt to kill the cells of the organism, the defensive 
means of which they should reinforce, and, therefore, 
many of the laboratory bactericides, even in diluted 
form, constitute poisons to all higher organisms. 

The prevailing effort of the present day to concede 
greater importance to results obtained by experiments 
than to clinical observation, and to solve questions of 
pathology not by the apparently more laborious method 
of utilizing copious clinical material, but by cutting the 
Gordian knot with one precise experiment, is fraught 
with danger that can not be too strongly stated. Entic- 
ing as it may be to ask direct, most simple questions of 
nature, and to obtain immediate and directest, apparently 
unobjectionable answers, we should always bear in mind 
that precisely this apparent — not actual — simplicity, this 
treacherous analogy of conditions, will tempt us to con- 
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fuse entirely dtflTerent processes We are led to ander- 
rate the complicity of morV>i(i procesBes in the human 
aod auimal organisms, and to allow too great aii inflti- 
enm upon medical thought aud activity to one-sideii 
and narrow theories resulting from this underrating. 
Because in medicine so-called iw^ientific achievements 
(all new experimental results are indiscriminately 
termed scientific, with an absolute misconception of 
the value of induction) are at once passed as current 
coin in active practi^^ and thus are bound to obtain a 
conspicuous influence upon our methods, for this very 
reason it behooves us to ciill a halt to such a proceeding 
as will necessarily lead us to underrate the ine^cbaustible 
aouree of knowledge — observation at the bedside. To 
place experimental above clinical examination is sacri* 
ficing the end to the means. It may not always be easy 
to see our road clearly in the complicated mass of symp- 
toms confronting us at the bedBide, nor is the material 
to answer a certain question always unobjectional)le. 
On the other hand, the great pariety in which the phefiomena 
present themselve^^ the mrtom mudUions ttnd meic-poiidM 
under which they are manifest^ furnish to those that are 
able to see and to reason not a one-sided, but a thorough, 
survey of the vital processes in a mechanism which, 
altho most, complicated, is transparently arranged. 
Only we must not demand, whUe still in the infancy of biol^- 
ical research , that tee nhmdd fmceeed in ^olvin^ all the ridMes 
in that compUcated inMance of the utruffgh for exiMencc trhieh 
we mil disea^. Experiments only furnish us with remote 
analogies, with apparent explanations. They serve to 
point out how far we still are from the final aim of a 
more thorough ini^ight into the.se processes. They often 
represent, tm it were, the desire of a child to ascertain 
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forthwith the laws that govern an ingenious apparatus 
by smashing it and exposing the wheels. Whenever 
ezi>eriments were falsely credited with being instru- 
mental in strikingly demonstrating certain laws of func- 
tion ; whenever the belief prevailed that such an 
ezi)erimental result would be conducive to a better under- 
standingy further observations have shown this surpris- 
ingly clear insight to be erroneous. We were apprised 
that we were on the wrong road, and that a laborious 
but many-sided clinical observation of the patient alone 
offers a guaranty for a safe, if slow, advance upon the 
path of research. 

I am fully aware that my criticism will be called a 
retrogression, but I am convinced that it is well-founded. 
I do not demand that exdimvely one domain and one 
mMod of invesUffoiion should be cidtivatedj but I merely 
give it as my opinion that the clinic and the observation at 
the bedside should be considered the ^only scales by which 
lesolts obtained through other methods of investigation 
must be measured. AU laboratory methods, by whatever 
name they may be called^ are only makeshifts, because they 
arUfieiaRy imitate disease; they are able to touch upon 
only the extraneous aspect of matters. They may show 
some otgects from a different view -point, but they will 
never present the rntal point : the origin and development of 
the functional disturbance, the ingenious compensation as 
manifested by the struggling organism under peculiar condi- 
tions. They can never be identical ivUh the real mechanism 
and with the nature of regulative processes encountered as 
symptoms at the bedside. Experiment, correctly under- 
taken, enriches scientific knowledge; but it must not 
pretend to be the guide of practical action at the bed- 
side, for it shows only the limits of compensatory capa- 
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bility, not the form of compensation. Experiment only 
in a few instances is thoroughly able to illustrate in the 
animal the clinical manifestations which we encounter 
in man. It may be done in certain infectious diseases 
in which the quasi -natural mode of infection is identical 
with artificial infection, or in such cases in which ap- 
proximately equal conditions can be created for the 
experiment in that the (subcutaneously introduced) 
carrier of the infection is of such minimal quantity as is 
usually the case in infection of healthy human beings. 



Ill 



DISEASE FROM THE VIEW-POINT OF THE LAWS OF 
ORGANIC DEVELOPMENT AS A SPECIAL PHASE OF 
THE STRUGGLE FOR EXISTENCE 

In order to reach rational therapeutics, we must place 
ourselves upon a much higher and more comprehensive 
standpoint than the generally accepted one that disease 
is to be looked upon as something pathological^ parasitic, 
as a curiosity, somewhat as in past times malformations 
were collected and classified as mistakes of nature before 
it was recognized that the same laws hold good for them 
that obtain in organic nature generally. The same laws 
thai govern the normal (phylogenetic) form/siion and devehp- 
metU of the organism are equally potent in the dommn of 
pathology. Here, too, there are certain hindrances which 
create retardation in one place, increase in another. 
Disease can only be looked upon as one of the many manifes- 
tatians of the battle for life. It always follows the same laws 
of development to which the whole of organic nature is subjectj 
for disease is only one of the factors active in the selection of 
ifidividv^als or nations, in man as well as animals. 

In the fight of organisms, as old as organic life itself 
there have been developed by all beings certain defensive 
methods calculated to defend the individual and its kind 
against all external influences found in this fight for ex- 
istence, and to make it possible for that individual to 
maintain its existence in spite of all obstacles. The 
organism reacts to distinct, increased irritation in a 
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definite manner. Whether this rea<?tiftn is a suitable one 
in every instance can only be determined by a mind that 
recognizees the causes of processes, and not merely their 
external manifestations. The better understanding of 
these processes constitute a progi-ess^ the consequence of 
which is a direct causal ^ or at least, aiiuful^ Bymptomatic 
thexapy* It would be an absolutely wrong conclusion to 
confound this latter with symptomatic therapy in general. 
Looking ui>on disease as one instance of the struggle 
for existeucej it is readily conceivable why^ unfortu- 
nately, therapeotics is able to advance but slowly ; for it 
aims at nothing but, by protection of the indiviilual, to 
accomplish what nature, owing to its slowly developing 
processes of accommodation, has only in part succe^ed 
in doing. Pursuing this line of thought^ that therapeu- 
ties might be cue of the means in the struggle for exist- 
ence, would open up what a marvelous perspective I 
TherapenticB, which today justly seeks its chief aim in 
the prevention of diseaae^ should become an essential 
factor in the battle for existence* It should be able so 
to alter the vital conditions of certain species of organ- 
isms that one (man) thrives and the other (pathogenic 
microbes) is exterminated; for to guard man against 
disease is equivalent to llniiting microbes, which are 
located exclusively in the human organism, in their nu- 
trition to such an extent that they are finally destroy^. 
What prophylaxis should accomplish in this respect 
would in the same manner be attained by the discovery 
of specific remedies which would be absolutely efficacious 
in all eases of disease due to the invasion of a certain 
microbe. Our interference in such instances would be 
the toolj as it were^ employed by creative and destructive 
nature to preserve or to destroy its creations. The above 
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does not by any means pretend to represent a teleological 
conception, bnt it intends to express merely that onr in- 
terference constitntes one of the mechanical processes 
which are neither means nor end, neither canse nor 
effect^ bnt only preliminary conditions for another form 
of manifestation following it with mechanical necessity. 

Dare we think it x)ossible that onr therapentic actions 
conld form snch an effective remedy in the battle for ex- 
istence t Does knowledge of the history of organic 
nature entitle ns to hope for snch discoveries, when up 
to the present the dying off of some sx>ecies of organism 
is merely due to essential changes in their conditions of 
life in general, not to the activity of some other species t 
How will, in snch a struggle, the faculties of accommo- 
dation hold out t These questions can not be solved here. 
They are merely brought up for discussion, since the 
standpoint taken in regard to them is not without influ- 
ence upon therapeutic views and actions. 

It is only as if we acknowledge the prevalence of the 
principles of the theory of development also in that spe- 
cial instance which we call disease that we will be able, 
in our opinion, to guard ourselves against Utopian hopes 
in the realm of therapy, just as he who understands the 
law of the conservation of energy will desist from hoping 
to construct a perpetuum mobile. 

K disease, then, furnishes an important example of the 
battle of two species of organisms, or at least of the 
struggle of one genus against external influences ; if dif- 
ferent forms of organisms, simply because they exist, 
have equal claims to existence and proliferation, then it 
is obvious that wUh the extemiinatum of a bacterial disease 
there is possible the extinction of a species. It is ftirther 
evident that should one species be capable of finding 
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remedies not only for the defense of the m^'ority of its 
meniberg^ but for the safety of all, this* would cause the 

coiweption of mechanimi propagalton und accotumodathn to 
disiippear from the domain nf (trgiiuic life ; for iLti[)Ofies 
which is in poBsessioti of absolute protection^ and which, 
according to the laws of nature, in to a gri^at extent a con- 
dition of existence for other sjiecies of animated organ- 
isms, would entirely crowd out other genera^ not accord- 
ing to the m^chafiical J^w of€a}fJim which dominates organic 
development or is manifest in the latter, but according 
to the jw*iwci)>^f? of limited practieabiiif^ (for its own spe- 
cies)* It might be stated that such a reiiult would prove 
precisely, and with mechanical logic^ that the destruc- 
tion of the other specie hiid been the preliminary con- 
dition for the prolifemtion of the one that wa.^ in posses- 
Bion of protection. It migii t be sitid th«it man exterminated 
the bisoD not so uiuch by killing the individual animals, 
but by cultivating the soil inhabited by the animal, in 
robbing it of favorable conditions of existence and pre- 
venting its propagation. It might also be quoted that 
the gradual drainage of swamps had already dimiui^hcHl 
the CiUTiei's of malaria, and that, in the course of lime, 
these would be entirely exterminated. Utilizing all th<^e 
^ts, we might Ijie tempted to belie\'e it demonstrated 
that, after all, cases exist which show strikingly tlie 
capability of one species U} destroy another through its 
own activity. However, we should always bear in mind 
that we are, in such instances, dealing with beings that 
find conditions favorable to their existence also outside 
of the body of man (or animal K whereas man himself 
— ^and probably exelusively^ — is the 8oil for mjiny species 
of parasites in wliich they are able to live and to multi- 
ply. Let it not be forgotten that it is very dif&eult, 
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nnder complicated conditious of life, to protect this soil 
in all instances from the attacks of the germs — t.e., to 
prevent the entrance of the latter into the body, or to 
arrest the spread in the organism already infected of 
those germs that have eutei*ed, and to inhibit the trans- 
mission upon individuals in the surroundings of those 
that were infected first (contagion). We might succeed 
in accomplishing this only after we had discovered the 
conditions of existence for the conduct of the smallest 
organisms outside of the carrier of infection, and therefore 
had realized the full extent of their natural Inological condi- 
tions (not only thai fraction which we observe in the test- 
tube); then we might possibly be able to protect ourselves 
from the germs either by arresting their development, as 
in malaria, or by avoiding their ingestion; as in trich- 
inosis — ^against which protection (possibly an absolute 
one) is feasible if we partake of its carrier, meat, only 
in a cooked condition. 

However, two view-points should be remembered 
which are of importance in judging therapeutic possibil- 
ities — viz., the period of time required to destroy the con- 
ditions of existence of one species, and the processes of 
accommodation which cause the struggle to be so varying, 
sometimes exposing the defending species to more vio- 
lent attacks, sometimes opposing the assailants with 
better means of defense. Accordinglyj hygiene and prophy- 
laxis win not be able, for some time to come, to exterminate 
existing diseases. They will protect some individuals, 
but general protection will remain hopeless as long as 
we do not undertake it from all possible points of attack. 
It is sure to remain hopeless so long as we do not know 
the biology of the smallest organisms any better than we 
do now, altho we flatter ourselves to have discovered it 
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^in the teattube. Is any one able to state with cer- 
tainty the brooding places of the microbes of typhoid 
fever, of diphtheria, and of searlatinay and by what me- 
dium they ivre transmitted! To carry on, with remedial 
(i^entjSj the atru^gt^' of annHiUaiion against the organisms^ it 
is immaterial whether the contest is waged in the do- 
main of prophylaxis or in that of therapy— appears to 
be still more hopelesHj for, whereas that part of hygiene 
which strives to destroy the hostile organisms in general 
is capablej after gen erations^ of attaining its end (at least, 
within certain limited districts), the struggle with reme- 
dial agents, having for its object single individuals only, 
is merely able to save single individuals; it foils to con- 
sider the host of enemi^ existing outside of the human 
body. We ipmild n-eivr be able to exterminate mai&ria htf 
adminUtrnng quinine to epery jKitient lahile permitting tJit. 
Magnant pm)U to exist. The search for speciJiG remedim, 
therefore, vs not the prime rtul to t»e attained ; it is hut a 
UmUed one. It proteeiA the indindital but not the specie^j 
where^ifi hijgienie prevantitmMj if properly handled, not only 
deliver the external media in which we live of our 
enemies, but also improve our mode of living, and so go 
to the root of the evil and protect one i^cies by destroy- 
ing another. Besides, so-ctUled i^ecifc remedies are able 
to protect only a small fraeiian of individuals, who, once 
exposed to the pathogenic agent^ have attained ast.ateof 
diminJahed resistance owing to eircumstanees favoring 
the microbes and impairing their own condition. They 
have become weakened by the unaeeuBtomed eiLt^maJ 
conditions because they must apply a part, and often a 
very essential one, of the energy neeessaty to their (mm 
presermtionj to conqHmmte for the increased IxHlily activ- 
ity reeolting from unfavorable external iadaeuces^ The 
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eneigy at their disposal to fight the invading noxce is lesSj 
therefore, than under conditions that are adequate to 
them. The specific remedy, accordingly, is able to accord 
protection from disease only for a brief period of time, and 
affection having once taken place, will be of permanent ser- 
vice only if the unfavorable external condiUons are removed 
at the same time. This truth is exemplified by the rela- 
tively small prophylactic and curative utility of quinine 
in malarial districts (small in proportion to the action 
of this drug in our latitudes) ^ some observers even warn- 
ing against the prophylactic employment of quinine, as 
the attacks are only postponed but not prevented, and 
they occur later on with renewed vigor. A specific rem- 
ethf against aU individual causes of a certain disease does not 
exist in any instance, A remedy can only be effective, 
generally, in mild cases, provided certain conditions 
prevail, and this effect wiU be the less in regard to the dura- 
tion of the cure the more rapidly the remedy is eliminated. 
For the specific remedial agent is distinguished from vaccine 
in that U actually requires a chemical alteration of the nutri- 
tive soU; consequently, it can be active only as long as 
it is present in the cells, whereas vaccine caUs forth an 
intramolecular (jphysical) change, the duration of which 
may be quite considerable, as is emphasized by vaccina- 
tion against smallpox. Similar conditions prevail in 
the inorganic world, as when iron, brought in contact 
with a magnet, becomes magnetic, and remains so for 
some time after separation. 

We have mentioned above that an impairment of the 
conditions of life of an organism (in this instance, the 
human body) isucilit&tes the entrance and the coloniza- 
tion of carriers of infection surrounding it. It creates, 
as it were, the soil for their activity, in that too large a 
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portion of the total energy at the disposal nmst be 
applied to the corapeusatiou of demands created by the 
altered external conditions, thus considerably limiting 
the poTwer of resistance to the entrance of a noxa, or to 
flght one that has already entered, and, above all, materi- 
ally restricting the amount of energy necessary to per- 
form the functions of the body. The condition of the 
organism at the montent of the action of the pathogenic 
mierobeSj therefore, plays an important part in the incep- 
tion of disease, as is evidenced by expi^rimeuts on rats 
immune to anthrax^ which t>ec;ome susceptible t^ the 
disease by a vegetable diet— i.i*-, inadequati^ food. 

Applying the law of the battle of species f^ainst 
species to the special case of infectious diseases^ it will 
run thus : the more favorable the external conditions 
arf^ for the one, the more certain it is that, in certain 
relations of one species to the other, the weaker one be- 
comes the nourishing soil of the stronger. From this we 
may conclude that one species will suffer defeat within 
a limited space of time^ provided the single individnals 
representing it are ca n tin nail y under injurious influ- 
ences — Le,y such as are not in harmony with their 
natural conditions of life. It is the more bound to suc- 
cumb the more the influences incongruous to it are 
simultaneously favorable to the other species battling 
with it for existence and, therefore, intent uiM)n its 
(lestniction. It may further be inferred from the 
above that disease (by infection) may be caused by an 
titpeeiaJ »tn^ffikenhg of the amaihttt quite as much as by 
a primartj mifaiHjmble action upon the invaded species 
(weakenififf)j and aim that the possibility of an onset of 
disease is much greater if both conditions cooperate, 

Ko experienced pathologist will dispute that, notwith- 
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standing the unquestioned presence of tubercle bacilli in 
all localities, in spite of their particular abundance in 
certain places (hospitals, prisons), the probability of 
becoming infected by these bacilli exists only for a very 
small percentage of those exx>osed to the infection; fur- 
ther, that a large number of the affected persons primarily 
presented to the experienced physician certain signs char- 
acteristic of distinct weakness of the organism. In view 
of the demonstration in thousands of instances that such a 
weakness of the individual is characteristic, even a phy- 
sician who is ignorant of the law of the struggle for ex- 
istence will not be in doubt regarding the serious part 
which this inferiority is bound to play in the combat 
against the tubercle bacillus, and he will at once predict 
the final victory of the latter. He will be still less in doubt 
regarding this part if the power of resistance of patients 
who are predisposed to the disease is diminished by ex- 
ternal conditions, or if the dangerous nature of the 
pathogenic agent is directly enhanced by certain circum- 
stances — ^for instance, by ill -ventilated rooms and by ac- 
cumulation of microbes. Important, therefore, as the 
experienced physician must consider this predisposition 
of the affected individual — those that are not predis- 
posed remain in good health even under quite unfavora- 
ble conditions — ^as little will he be inclined at present, 
unfortunately, to transfer to the species this importance 
of predisposition for the well-being of the individual, 
and to conclude that an infectious disease taking place 
simultaneously or successfully in a great number of indi- 
viduals in the form of an epidemic depends upon such a 
general predisposition, and that the soU for the occurrence 
of an epidemic is prepared only by a certain weakening of 
the powers of resistance of a majority or at least of a con- 
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mlerahU nitmber of persowt living under the same ej^enmi 
omiditiom, 

Wbenever enteric fever ba« developed very exten- 
sively and intensely daiidg a war, no one ever doubted 
ttiat this was due to the deterioration of the external 
conditiom of life. However, in such crises the ease with 
which the virus may be transferred was remembered 
i-ither than the weakening of the powers of defense, the 
lessening of the resistibility ; and even If this position 
waa adhered to, no praetieal application was made of it 
in endeavoring to explain the origin of other epidemics. 
Yet such a conclosiou is quite obvious. Why do ffreat 
eptdemiaiy such m cholerfi^ occur no rarely tvith us^ althOf mth 
the modem vuinner mtd continuity of travel^ germs are 
mvrehj tranmnitted to uh f Why *to some cpUiemies, meh as 
m^asleSt scarlatina^ typhoid fever, sometimes present periods 
0f acme and at other times periods during which they are 
entirely tatejilf Why is it that sometimea endemic.% 
epidemics, and pandemics occnr suddenly when even 
sporadic e^aes of the.se diseases were scarcely obeerved 
for years t Why does the devastating epidemic which 
affects the common fly, a disease characterized by the 
enormons development of empusa muscWf never take 
place until the latter part of summer when, according to 
the natural course of eveutSj the fly approacheB the end 
of its existence f Why arc preferably children affected 
by diphtheria, measles, and scarlatina f While the last 
(luestion will receive the universal answer that the in- 
thntile organism manifests a special tendency to infection 
l>y the alMjve geuemtors of disease — the objection that 
then adults should not Ijeeome affected by measles is not 
after ail conclusive, since adults may have preserved cer- 
tain properties which are usually peculiar only to the 
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in&jitjle organism — several answers will be iu readiness 
to questions regarding the periodicity of eliolera epi* 
demies^ and witL reference to the periods of latency of 
diseases that are of more common oceurren<'e with ns. 

Oar hygienic and theriipeutic measures which enable 
us to prevent the outbreak of disease, or to stifle the oat- 
break in its incipiency, will be brought forward — 
wrongly^ in our opinion, since experience teaches that 
here, too, our achievements are limited* Unfortunately, 
an objective observation has taught, according to my 
conviction, that what we ho proudly look xtpon as our suecesn 
U nearly aliruys ttothiny hid the vJjyremoH of tfw naturtd 
c&urse of evcntji in the fiiml remiU of which mtr activUif 19 
neilher a notieeable nor imjmfiant facfor. The means and 
methods which we have adopted against epi demies — 
naturally, those meiisures are the most effective which 
were employed last — appear to be helpful simply be- 
cause the epidemic happens to become spontnnmmly eit- 
tinct. But we explain this coincidence in the sense of a 
caasal relation, and, owing to a temporary Iriumph at 
the power of our achievements, deprive ourselves of the 
Caculty of seeing more clearly in such important qiies 
tioDS. Any one who does not share this opinion may 
attempt to answer the questions above propounded. 
Why, theuj ia it that sometimes we are powerless against 
disease^ whereas at other times we apparently master 
it^ having in both inManees usually employed the same 
remedy and the same method! "W^y do cases of diph- 
theda get well under the same regime iu one period, 
when at other times most of the patients succumb ! Tlie 
answer must be that the apparently identleal eomUtmia of 
both epidemics are not reaUy idcntieal after aZF, since we am 
by no means familiar with the external conditions whlch^ 




PHYSICIAN VS. BACTERI0L0GIS7 



so far as the realm of medicine is coTicernetl, influence the 
combat between two geneni of orgaiuBuis. We are Ottiy 
able to infer the presence of such conditions as will de- 
cide the outcome of the struggle from analogous obaer* 
vations in other domains in which the Imttle for exist- 
ence is likewise raging. Organisms arise and disappear, 
they develop in large numbei-s and they diminish j became 
unhioitii f adorn fat^Qrabl^ or unfavorably injluetice Vie ^n- 
ditiom of the ftpccies that are dependent upon mte «wo//ier, 
and becaum geiwrail^ the element which is favorable to Qne is 
at the mme time ddrime7d<tl to tJte other. Al^Tiy were the 
forests of Germany devastated during the last years by 
the ravages of the army worm t ' Why did the indi- 
Tiduala of this species multiply so enormously after 
nothing had been heard of them for so long a period ! 
The answer must be because certain preliminary eon* 
ditious were present for a favorable development which 
did not cooperate during former years. Why does 
phylloxera spare some wine- producing countries and 
invade others f Because it does not everywhere find the 
conditions tavoring its existence, and because some 
species of vines, possibly on account of their great age, 
are not as resistant as others. Why does the enemy of 
fliesy the eniptim muscWj develop only toward the end 
of summer t Because the nutritive soil of this organism, 
the flia^, is weakened in resistance at this time. The 
above does not mean to be an explanation of these 
processes, but merely to point out that we must not form 
one-sided opinions of conditions, because many possi- 
bilities have not been considered in just those cases in 
which we believe we recognize the caust^ quite clearly. 



■ A klml of caterplUur iphakena bombvji monacfu^ which mJ<rat«a In Itrm 
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Applied to the present theme of the infectious dis- 
eases, we enter the objection that it is wrong to ascribe 
the origin of all these affections exclnsively to the action 
of microbes. It must be demonstrated that the mere 
presence of minute organisms in diseases is not sufficient 
to explain the nature and the mechanism of the affection. 
It must be emphasized that much study must be applied 
to the investigation of circumstances, which, in the 
presence of the so-called generator of the disease, only 
furnish the essential preliminary conditions for its suc- 
cessftd action. So far it has been quite &.lsely presumed 
that the conditions favoring the thriving of micro- 
organisms should be looked for solely in their external 
(exoteric) circumstances. It was assumed, for instance, 
that the cholera bacillus might be transmitted, but would 
not be capable of infecting because it could not find the 
preliminary conditions necessary to its development in 
the soil. It was assumed that the height of the ground- 
water [Grundwas»er] Ls in a similar relation to the 
development of the typhoid bacillus, and that certain 
conditions of the ground-water favor an increase of 
the typhoid germs, and with it the outbreak of an 
epidemic. These facts are surely correct^ and it is quite 
conceivable, from the standpoint of the struggle of the 
organisms, that conditions which have become more 
favorable for the existence of a species enhance its 
fiiculty of becoming harmful. This, however, does not 
yet account for the second factor: the weakening of 
the attacked organism — very wrongly, in our opinion, 
since generally not the intensity of the pathogenic 
organism plays the principal part in the infection of 
the individual, but the predisposition — i.e., the weak- 
ened condition — of the attacked, or a coincidence of 
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both factors. Those eases are very rare in which the 
cause of the affection is due to the large unmbera and to 
the virulence of the microbes. The predisposition of 
those that are actually infected plays a pait even in ill* 
ventilated sick-rooms^ in localities in which gi-eatest 
numt>er9 of t>acteria are deposited, in so far as these uu- 
lavorable external conditions must exert their detri- 
mental efiFeet aLso upon the human organism. Neither 
employ eeij of prisons nor hospital nurses become more 
frequently affect od by tuberculosis than other iudivid- 
uala that are not predisposed, living under favorable ex- 
ternal conditions — for instance, in the open air— whereas 
prisoners are notoriously very often affected. And if, as 
is claimed, the members of certain religious orders of 
nurses are said to fall a ready prey to tul)erculosiSj this 
does not, in our opinion^ constitute a conclusive proof 
that the affection is caused by the special chance of being 
infected — owing to more favorable conditions for in- 
feetion — but is due rather to the weakening effects of the 
occupation and of the peculiar conditions of convent life 
upon the individuals in question. Allowing, therefore, 
that cases of infection actually occur in which a special 
activity of the generator of the infection must be held 
accountable — which, however, are not very frequent — 
it must be emphasized that the ever-chaJiffinff predisp&m- 
tkm of the single indiMttal and of comviunUies of tthole 
nations — yeSj of the inhabUants of an entire hemisphere — 
pta^s th€ principal part in epidemic diseases. An epidemic 
breaks out, not because at other times no germs were 
transmitted or had developed, but bemuse al stated periods 
CQmmuniiies or natlonSj omnff to injluenee^ unhimmi^ to w*, 
are in a condrtiim that is pafii^darl^ adapted to cause an 
infeetum by a certain microbe. This Wiis strikingly shown 
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the last epidemic of itiflueiiza whicii, io our opinion, 
slionld not be ascribed to a new microbe^ but \o the 
peetdiar climatic conditions that at that time prevailed 
upon oox planet. These peculiar climatic conditionB 
called forth a weakening of the organism and a predia* 
portion to disease, which was promptly utilized by our 
oonstant enemies^ the pyogenic organisms and strepto 
ooecip Whj might it not be possible, even if we do not 
know the ftill extent of the prelimintiry conditions re- 
quired t4> weaken tlie human organism, which are most 
certainly expressed in some climatie factors, that such 
UQUSnal atmospheric phenomena as were evidenced during 
the last yeiu^s in shining clondSj in phenomena appear- 
ing at dusk and dawn, and ascribed to an estraoi'dinary 
diffusion of dust, might not also be capable of influen- 
cing what was formerly called the genim epideftUeits — ^i.*?., 
our conditions of existence f What opposes the concep- 
tion of them as the signs of a change of the extraneous 
conditio us under which we live, and thus as the pre- 
cursors or accompanying manifestations of certain effects 
upon the human organism which are inseparably asso- 
ciated with them t We need not^ altho it seems quite 
obvious, even here construe a causal illation between 
the phenomenn, but may consider them as the expression 
of certain processes caused by mechanical factors, which, 
in spite of their gLmultancous occturence, must not 
neoessarily l)e in the relation of cause and effect^ altho it 
may be possible that such is the C4ise, 

I do not know whether these discussions will find en- 
domement. To be candid, I do not expei^t it, since the 
experimental proof is lacking^ and since the present gen- 
eration, finnly in the clutches of prevailing bacteriology^ 
and denying all taeis determined by experience regard- 
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iDg tlie influence of predisposition, admits only of micro- 
orgaiiisins as the causes of every mfectious dii 
Activity of bacteria is certainly and inseparably com- 
bined with the origin of ceitain dise^isea, but it m only a 
cause of disease when the indispensable preliminary 
condition — a weak or weakened organism — ^is presents 
It would be more nearly correctj therefore, and would 
avoid misuuderstantling, not t^ use the t-erm ** cause" 
for the rdle played by the microbes in the origin of dis- 
ease, and to Bay iuatead: The cause of the disease is the 
weak body, whereas the impulse to afiectioo — i*e., the 
production of an altered condition of internal functions 
— is given by the presence of certain micro-organisms. 
For we also say; The cause of the falling of an object is 
gravity^ not the accidental cause (the process of produc- 
ing the effect) which gives rise to the fall of the object 
However, whatever opinion we may form regarding the 
part played by the organisms that represent the combat- 
ants, tliis much is oertain: that disease is only a special 
instance of the struggle for existence^ and that in each 
individual instance (case of disease) aud in each phase 
(epidemic) the laws of adaptation and selection, which 
dominate organic nature, come to the fronts The final 
result of our participation in this struggle, therefore, the 
part which we call therapy, is ^\m subject to these gen- 
eral lawsj and it wonld be utterly wrong to believe that 
we are in a |>OBition to force any decision which is at 



' ExperlmQiil and tbe predomiimtinff »tu(ly of test-tube culture* have aerred 
to olweure the true titnte of lUTaJra, since th^y tend, mfnal uoJuBtiflably, to miu- 
Imiie tliu InrlivjduiO prediHposittoJi of the Infected p^'ntott. aod U> overestimate 
the ability of the microbeB to lufect in every lustanco. It tn true, In produdng 
(ijrperitnvnta] iufet^tiousi dismtw Id whleh the mtcro-or^auisiifl from eullanw 
are Jntroduoed tn ifrcat numbera and directly into tbe cirvuUyon, tbe effect of 
tbe mjcrali«!a aJond t» tn evlilencet but \x> te manifest m^^lnmt an almoat deTeiLafr 
kns enemy. 
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variance with the laws of development in nature. In 
those cases in which such a result is hoped for, the wish 
is the father of the thought, and in those instances in 
which it is believed that such a result has already been 
accomplished, disappointment has stood at our elbow, as 
the history of medicine shows at every point 
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CONTRIBUTION TO THE HISTORY OT THE MEDICAL 
CLINIC, AND OF THE THEORIES GOVERNING THE 
SAME 

The development of the theory of ple^iriay furoishes 
a true picture of the history of the medical cUnic and of 
the theories governing the same. The inflaence of theo- 
rizing and emiiinc^ of localizing and generalizing schools, 
is nowhere more in evidence than here. 

Whereas some c<jnsidered only the pictiire of disease 
as a whole^ and looked upon local manifestations as the 
accidental expression of a change in the constitution and 
of the fluids of the body, others regarded the essence of 
the affection to be represented by the local process; 
accordingly, they endeavored to determiue the local 
signs of the affection and to utilize them in judging of 
processes of tlie tissues. '^Qiereas the former could look 
upon changes of the tissues of tlie pleura as being iden- 
tical with and equivalent to changes in tho pulmonary 
tissue, and, accordingly, often overi^ated the symptoms 
of the general disease in comparison to the local affec- 
tion, the latter went to the other ertremcj and, consider- 
ing all tho signs of the altered reaction, they created 
almost countless forms of the affect ion^ quasi a new spe- 
cies of an artificial system. 

These eudea vol's reach ed their climax when the doc- 
trines of paiholoffmd auafomy ruled clinical medicine. 
The utmost limits of jjoesibilities were reached in the 
attempts ti» adapt the rather unifonn results of cliuica) 
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mv6Btigatlo& to the manifold pictures fiimislied by path- 
ological findings. Oreat pains were taken to amilyxe 
the few main categories of clinical signs into a multitnde 
of irrelevant details, as if to the symptoms of \nsible 
changes, of the reaction of the tissues, and of the vinible 
iteration of the function, there always corresponded the 
adequate change of the internal^ invisible work of the 
tissue^ the same amount of energy developed, and the 
equal formation of strength — i.e.; the same amount ftf 
expenditures. 

When the new meUtods of diagnosis^ auscultation and 
percussion, furnished to those who, until theo, were 
familiar only with the general symptoms, remarkable 
disclosures regarding local changes, a belief gained 
ground that prognosis and therapy might be derived 
directly from the p%#i«iZ cAdft^es. Entirely misjudging 
the fact that a physical explanation of the symptoms 
should be preceded by a thorough knowledge of the 
dynamic and biological processes, of the relation between 
miW^ work (reaction) and immible work for the devel- 
opment of energy, the erroneous belief naturally becajue 
prevalent that the visible alteration of the vqIuvwji or 
of the consistence and motility of the tissues and organs, 
a condition which we designate aa disturbance? of tissne^ 
anomaly of function or symptom, was identical mtb the 
ifUermd proce^es of the formation of energy, whereas sim- 
ple consideration teaches that the visible function corre- 
sponds to an equal alteration of the account only when 
the capacity for reaction, the original Btimulability, the 
proportion of the process of causation, is equal to the 
amount of work performed. But any one who means to 
conclude from the amount or from the form of the reac- 
tion upon the consumption and store of energy in the 
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orguniBiu, eommito aboat the same taiBtake aa he who 
would determme tlie kind and bIzq of the fitibHlratuni 
prodiieiug sound waves, or even the number of passible 
detoQatious, from the intensity and quality of the explo- 
sion. 

After a period of making enthui^iaBm^ abandanee of 
observations and the criticiem of unbiased invent igaturs 
have shed light^^ a^ was to be expected, upon the true 
value of our methodn, and upon the diifieulties of judg- 
ing of functions basc^d solely upon certain acoustic phe- 
nomena. The conviction has gained ground that no 
method furtmhes patho^n^)niw mgms — i.e.j signs which per- 
mit of mmple interence, and that a sign in itself means 
little^ Btnce only the conibination of all sign^ shapes the 
picture under the influence qf the sifMetic and aimh^ic 
mpacitisis of the observer j just as the compi^heusion of an 
object or of a process becomes the more perfect the more 
we knoTF^ of ltd essential qualities and are able to mold 
them into an entity* 

In Bpite of all »ueh pheuomeua, in spite of the fluctua- 
tions between overvaluitig and imdermtiug a method, 
which to those that know the history of medicine are 
nothing but the landmarks of new jieriods, new methods 
are constantly hailed with the same enthusiasm, since 
the hope of discovering the pathognomonic symptom is 
never abandoned. The dream is always repeated to 
solve the riddle of the formation and transformation of 
energy and of the lirst pTOcest>t*s of causjition in Hie 
hitherto usual manner, and to iufeJ, from the i^emilts of 
external m:uit festal ions, the alterations of internal func- 
tion of the vi.sible ivuetiou, whereas, after all, only a 
small portion of the transformations and only the gross- 
est evolutions become manifest in the manifold forms of 
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reactiom. To Riminuirize : VUiUe v?ork and etief-gij capa- 
Me iif being mfdmired by this cHternon are merely the final 
itetm iif the ejcpemc aceonnt of vital force ^ ik^ imlwidiml 
items of ichich ft re hidden^ an w the Mze of the reserve fund 
and the imriom items of the receipts of vital energy (by 
waves of liglat, heat^ sou lid, and of other uatuml 
phenomena coming in conta^^t with our organs of special 
sensea ) 

It was believedj even at a verj* recent period, that 
bofieriological research bade fair to solve the enigma of tJie 
ori^ of fanctioual disturbancie&— »\e.j to isolate the 
long-sought* for etiotogical unit^ the process of causation 
or stmulation. The conviction that it would be possi- 
ble to determine definitely the oauae of disease promised 
to fulfil all reciuireraenta of the physician. The demun- 
fit ration of defimte forms of micro- or ffamsms apparently 
furniished hi the simplest manner possible the inuin p&inUt of 
support for ditrgnosiSj proijnosiSj and therapy. 

However, unbiased clinical observation soon subdued 
the overzealous, and it was again seen that the pathog- 
nomic symptom existed only iu the imagination of those 
that are nnable, or unwilling, to know that the sum total 
of the different reactions whieh we call disease or disease pro- 
eess presents only c^iTnall^ and in very superfidnl outlines 
the alieraiions of internal function (of the formation of the 
energy iustnuneutal in bringing about the cohesion of 
the organism). But we are as little able, from the man- 
ner and extent of this external performance, from the 
visible symptoms, to infer the amount of energy on hand 
which furnishes the oppoi-tunity for transformation of 
power and, with it, for the preservation of the engine, 
as to infer from the mere determination of the radiating 
heat of a body the specific heat or capacity of heat of 
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the same. If the latter is not known, neither the amount 
of heat present nor the work performed, or to be per- 
fonned, can be reeognized. If the qnaltty of tiie pre- 
di^Mmiionj the amount of the stimu lability of the 
organisnii is unknown, the aignLQcance of the IndiTldnal 
performance, of the ^mptom, can not be estimated. 

Visible reaction being, therefore^ a result of the invis- 
ible proce^ssee of causation and of the invisible facnJty of 
developing energy^ the itytnptom^ thereforej to use medical 
terms, being merely 3./unctioR of dimtdation aiul prediii' 
positwnj the solution of this equation with two unknown 
quantities necessarily presents an endless variety of re- 
sults. The same stimulation with varying predisposition 
is bound to ftimish as many different forms of reaction 
as does the same predisposition with varying stimu- 
lations. 

Since what we perceive as reaction require only a 
part of the energy on hand, and represeute only the vis- 
ible portion of the processes^ we are unable lo infer either 
from the amount of radiating heat the exteut and form of 
tlie process that produces the heat^ or from the work 
performed the transformation and the limits of the per- 
formance of the procedsea supplying the energy of 
motion. Accordingly, the result of one method of inres- 
tigutionj the form of reaction^ the individual symptom, 
can famish to the physician a basis for judging the case 
only when he is familiar with the cJ^tent of the local and 
general prcdi^Mmtwn or with the inlcnsUy o/fAp dimidation* 

On© and the same form of microbe*— yes, the same 
quantity— is bound to produce, according to predisposi- 
tion, different symptoms and clinicsil pictures Diflfer- 
eat forms and quantities, again, may be accompanied 
Tuith the same phenmniiiLi and with the same course if a 
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corresponding difference of the <a.pability of reaction m 
present It was possible, during the era of tubercnlm 
injection, to study most minutely the differences of the 
reaction due solely to the infiuence of the indj\'idual pre- 
disposition, since the irritaot (tnberctilln) could be ad- 
ministered in any desired dose, and the extent of the reac- 
tion, especially the febrile, could be exactly determiued. 

In the interest of prognosis and therapy not only is the 
determination of the specioa of microorganism present 
to a certain degree essentialj but information as well 
regarding the esient of irriiahiltiy to foreign bodies and 
their product (predisposition). The degi^ee of the lat- 
ter, however, can be inferred only from clinical view- 
points. The demonstration of the microbes is of partic- 
ular value only in this eonnection : the presence of tuber- 
cle baclili in the sputum proves a certain inferiority of 
the pulmonary tissue^ which condition prognosticates 
further changes of tissue and also creates the soil for the 
pyogenic organisms. 

The various species of microbes should be employed 
an principles of clamification of forms of disease with the 
same restriction only as other elements of irritation are 
used for this purpose, since, at best, only an artificial 
system can be cstabliahed in such a manner. A natural 
system C4in be derived only from a consideration of the 
various amounts and forms of energy that ai% to bo 
taken into ac4::ount in this iustance and upon the boBis of 
fnnctiojwl dia{fnosh. Butj biased by unnatural classifica- 
tions and not in possession of suitable methods for meas- 
uring the amount of internal work, we are still far 
i-emoved from tliis fomi of judging disease. We are siit- 
isfied to look upon the farms of disease as pcrmancni inani- 
fcsUUiomy as mndiiiofm^ and therefore demand their dass- 
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ideation by a catchword, as if a satisfactory recognition 
would be attained by tbiB diagnosis t tout prix (by label- 
ing the disease), while in reality the only possibility 
offered lis is to force the manifoldj continuaUy changing 
procemes in the body into the narrow horizon of a systemaii- 
man or into the jM^ew of a textbook. 

It would lead ub too fer to accord to the development 
of these view-points the space they desen^^e at this, the 
banning of a new epoch in medicine. Our object here 
is only to illustrate the difficulties of judging the 
processes in a healthy and sick organism to those who 
consider health and disease merely m special ijidanees of the 
energy in the organism and not an objects of scholastic defini* 
timm which, meagerly outlined from ertra corporeal 
points of view, of necessity Imve lost their value, since 
they do not reprcfient the processes of life, but are mere 
abstractionjs answering the requirements of the human 
mind for generalization. 

Medical ucttmty will always remain the art of drawing 
fi-om an abundance of facts, collected from different 
aspects and view-pointSj careful conclusions regarding 
the balance of energieB in the body. It must not despite 
the experience of centuries, and it is bound to return to 
conceptions that, in the course of time, have proved 
theniBelvea to be well founded — i,€,^ approaching truth. 

One of tbe mojst firmly established positions baaed 
upon experience is that of the impotiance of predi^osi- 
tion and of the failibifUy of pathognomic symptoms. 

Any one who attempts to apply a symptom and the 
result of a method for a direct conclusion upon that 
complexity of processes which we call disease will 
always be wrong, as will he who would derive a certain 
degree of temperatme in an object from the combustlOQ 
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of a certain quantity of coal^ in disregard of the fact that 
the forms and the intensity of heat development vary 
considerably. 

Let it be hoped that the time may not be far distant 
when it will be once more recognized that those who 
consider merely the local condition or a pathognomonic 
symptom proceed quite as erroneously as those who 
figure only upon the general pathological condition, and 
attribute absolute value as a criterion for prognosis and 
as basis for their therapy to one particular (general) 
symptom — for instance, fever. 

With a purulent or ichoric exudate, even the strongest 
patient is bound to succumb or suffer a severe lesion if 
a local diagnosis by exploratory puncture or an opera- 
tion should be postponed because the general symptoms 
apparently do not as yet require immediate interference, 
the condition of strength being fairly good and the tem- 
perature approximately normal. 

Nor is it possible to form an opinion as to the true 
condition of a patient if only the local findings are to be 
considered, for a small exudate may be most serious, and 
a large one relatively harmless. Many a suppurative or 
ichorous exudate will, under the treatment of an expe- 
rienced physician, heal more rapidly than a serous one 
which may form the foundation for a chronic process of 
the lungs. 

True medical art will, when searching for local 
changes, remember the general condition, and, hy reason 
of Us experience with reference to predisposition, will cor- 
rectly refer the visible local phenomena to the general 
reaction. A temperature of 104 degrees Fahr. in a 
child is frequently not as important as a slight chill in 
an adult, and it is well known that clouded mentality in 
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children is often the equivalent of an uncommonly sonnd 
Bleep of a grown person. 

It is a sign of true medical insight to consider Wfrnp- 
toms iwt as the essence of disease^ but simply as an inaccu- 
rate picture and criterion of changes of internal functions, 
and; by careful observation of the effects of various irri- 
tations, to determine the extent of predisposition, which 
alone permits an opinion as to the sthenic and asthenic 
forms of reaction. 



ON THE DOCTRINE OF THE EITICACY OF SPECIFICS 

As YET there are, nnfortanately, only two diseases for 
which we possess specific remedies, and usually acute 
articular rheumatism is named in the first place. For 
nobody will deny, in spite of occasional therapeutic fail- 
ures, that salicylate preparations bear certain specific 
relations to the agent calling forth the clinical S3rmptoms 
of the disease, the cases in which a prompt effect was 
accomplished forming the greater majority. It is true, 
if this effect is to be very conspicuous, according to our 
experience, the case must be a recent one, or several 
joints must be uniformly and not too markedly affected. 
The more violent the inflammation — ^not the swelling, 
which is by no means in proportion to the inflammation 
— and the more the affection is preferably localized upon 
ofi« joint, the less will be the effect of the remedy. By 
effect we mean, naturally, the prompt removal of aU symp- 
toms and the reestablishment of free motion, not mere 
alleviation of pain and defervescence. It is possible, 
within certain limits, to establish a theory regarding the 
effect of salicylic acid, without adding too much that is 
hypothetical, when the following facts are remembered. 
Acute articular rheumatism may be conceived as a form 
of disease which is in close relation to the generators of 
pyemia^ for, apart from the fact that the investigators of 
the disease have demonstrated the presence of such 
pyogenic organisms as are also found in the various forms 
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of pyemia, t be clinioaJ course siud the niauifestatioiis of 
lK>th affections must suggest this i-elationsbip to the 
experieiit'ed physician. The poiDt of imasioii of the 
toxin ia usually not known in either eiiaey and the joints 
and the serous membranes are the jKiints of wcleetion in 
both instances^ further, eases oecur in which apparently 
well -characterized acute rheumatism j>ciRst»s into true 
pyemia; finally, suppuration of individual joints is not 
a ra.re event in aeiil« articuliir rht^mnaliHUL Such Citses 
are the more convincing, sinrc they demonstnite that in 
one and the Rame individual nomc }*ymih pre*sent tlie typl- 
Cfd criterki of iht* rh r it ma t ie (tffed ion ( n w el 1 i u g and se ro lis 
exudate; aa well tut the prompt reswtiou to sii! icy late 
preparations), whereas other Joints n^uiain niiaffected by 
the remedy and finally pitas into suppuration. To 
a&sume a mixed infection in such instances would he to 
complicate a simple matter. The nssumptiou is much 
more plausible that the affected joint, which oftivn at the 
onset even appciirs as being more markedly involved, 
became^ at the very hegiming of tJie dkemfj mthjeH fn « 
m4}re violnd inmmffij oi' formed a point of least rc.sistanee. 
The following pathogenesis of acute articular rheuma- 
tism may he looked upon as piohably corresponding beat 
to the clinical manifestations, since all ol)stM"vations cau 
be most conveniently subsumed in the Siime, aecording 
to our opinion : The generators of intlammation and 
euppnration entering the b4>dy, upon circulating in the 
latter, are taken up by the serous niembnine^'i, which 
represent., as it were, the catching apparatus for certain 
forms of liacteria in wlii<*h they may eventually l>e ren- 
dered harmless even without any loed mauifejitations. 
According to their nunilMirs and infective power, they 
here excite that/wrrrt of injtammation which is character- 
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Utic of serous membranes — at first, owing to their distribu- 
tion over the entire body or on acconnt of the i)eculiar 
condition of the cells of the serosa, the milder form. 
The more intensely a joint is affected, the more violent 
becomes the disturbance of the tissues, the greater the 
sweUing of the parts, and the sooner suppuration takes 
place. If the virus has at the onset invaded the body 
in large quantities, a more or less well-developed, truly 
pyemic condition arises, causing suppurations in many 
organs. At the same time, the possibility must not be 
overlooked that also different forms of acute articular 
rheumatism, as well as other pyemic conditions^ may be 
due to different species of pyogenic organisms. The 
process will, in general, take place in such a manner 
that the more bacteria obstruct the lymph spaces, the 
more will become manifest, besides the active increase of 
lymph secretion by greater activity of the lymph-secret- 
ing apparatus, and of the tissue itself, which, by the 
activity of its cells, furnishes the greater quantity of 
lymph, passive stagnation of lymph, in consequence of 
thrombosis of the vessels, and with it will appear the 
more marked local effect of the pyogenic ptomains or of 
the microbes proper. However, in order not to be mis- 
understood, we wish to emphasize that, even with passive 
stasis of lymph, we do not assume a filtration process, 
but that we designate by this expression only the imped- 
iment to the deflux from the peripheral to the central 
lymph channels. The secretion of lymph — whether tak- 
ing place with mechanical obstruction to the deflux 
which raises the pressure, as does an increased supply, 
or with increased arterial pressure — is always an active 
vital process based upon increased activity of the endo- 
thelia of the blood-vessels and lymph-vessels, and of other 
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cells of tlie body participating in the aet'retion, not u] 
increased exosmosis of tlie membranes. 

Onided by tliese premises, how shall we look upon the 
action of the drugs, aspeeially of the snrely efficacious 
salicylate preparations f It is evident, above all, that 
the remedy most actually be deposit€d in the joints^ and 
thatadrtig can not be effective which does not reach 
the aflected part at all or only under certain circum- 
stances. We were forced to assume a priori that the 
salicylates answer these couditions better than other 
medicaments This theoreticsil postulate is confirmed by 
the experiment which shows conclusively that iodin 
preparations so frequently employed do not reach the 
affected areas at all, whereas the salicylates can be veiy 
distinctly demonstrated in the serous membranes and in 
the fluid of the diseased and hejtlthy articulations. 
However, our investigations also show clearly why the 
specific action of the remedy is manifest only in serous 
exudates, whereas a beueficcnt effect could be but rarely 
shown and only to a moderate degree in suppurative 
cases. This is dne to the fact that the drug has no 
opportunity to display its effects, owing to the obstrnc* 
tion of the routes as well nn to the intensity of the action 
of the pathogenic agents and, above all, to the affection 
of the tissue cells. The quantities of the dmg actually 
reaching the joint are too Insignificant to e^tert a notice- 
able effect. To this is added that the obstruction of the 
channels is an injtirious influence, in so far as pus that is not 
absorbed cx>utinually acta m a new irritant upon the tissue 
cells andj therefore, that cure can not be lU'c^ompIished 
until the pus hiis been evacuated by opening the cavity. 
Irritation will then cease, and the tissue cells, after 
destrnction of the microl:»es that had colonized iu them, 
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will gradually return to normal conditions, whereas the 
reestablishment of former fimetiona natursilly depends 
upon the danmge done in the tissues of the serous meni- 
bmnes. 

What ideaa can we form of the effect of salicylates and 
of the other specifics in diseases due to the at^tion of 
micro-orgauisms f The possibility of an explanation is 
given for quinine by the fact that the phmnodUj of mfilaria, 
as can he dMincdy noted under the mwroHeope^ by tm m^ans 
nbandtyn their motility eveti iipott the addition of a i?eri/ con- 
centrated mlution of qttiiiine. This ob8er\^ation shows 
that the micro-orgtmtmnJi are not directly deletcriously 
aflfected by specific iTincdies, even if employed in stix>nger 
solutions than usually. It follows that the efl'ect can 
depend only upon an alteration of the nutritive soil 
necessary to the development of the Plasmodia. The 
specifics merely deprivcj as we must fissume, the microbes 
of the faculty of propagation* Applying this deduction 
to the question of the efficacy of salicylate preparations, 
we arrive at the conclusion that of the three possibilities 
capable of explaining the influence of the above reme- 
dies — viz. J anesthesia of certain nerve tracts, action u^wn 
the temperature^ and the direct influence upon bacteria 
arresting their development — only the last named am 
come into question^ since this alone is capable of account- 
ing for all existing conditions in a satisfactory manner* 
That it is merely a question of arresting the develop- 
ment and by no means of extermination of the intruder 
is probably sliown be^ by the reeurrenees which, par- 
ticularly ip acute articular rheumatism, are so frequent, 
often appearing only after long iutervals* Admitting 
that specifics possess the above mentioned eflect of 
arresting development, the processes, after the I'emedy 
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hm reached the affected areas, would take place as fol- 
lows: so Boon as the microbes cease to maltiplyi the 
obstniction of the lymph capillaries and of the tissue 
interspaces by the micro-organisms themselves, or by 
tJie leucocytes migrating to combat the latter^ is dimin- 
ished or ceases entirelyj lymph stasis dec^reases, and the 
activity of the tissue cells or of the white blood corpuscles 
suffices to destroy and to eliminate the pathogenic organ - 
imns and their pruductti. The siibstauces eventually 
prwlueed by the ^uiall quantity of persisting microl)es 
are rapidly rendered harmless and eliminated. The 
mere tureM of the propagation of the microb*^ is sufla- 
oient, therefore, t^j usher in the cure. 

Accordingly, there is absolutely lacking any proof that 
micro -orgitniRinaS are destroyed by specifics in concentra- 
tions as usually employed in the body^ — not to speak of 
the fact that it is u priori unlikely that, in a battle l)e- 
tweeu two kinds of organisms, the highly orgsinized body 
cell should witksfauid the action of any variety of pro- 
toplasm - destroying toxin — albumin - coagulatJDg anti- 
septics must be considered as such — ^better than a mono- 
cellular micro-organism. Remedies that in a certain 
coueeatration are sure to exterminate some varieties 
of microl^B would of necessity, even in comparatively 
small quantities, destroy the component paits of animal 
tissue. The effect of specifies, therefore, can not be a 
puivly antiseptir, disinfecting one, bnt must l)e Imsed 
upon the fact that the small, unquestionably efficacious 
qmintilieji of a speciiic substance as usually employed in 
iherapy altei* the nutritive soil in such a manner that the 
inviuliug micro organisms are prevented from displaying 
the strength so fatal to their host. Wliat we call pre- 
disposiUoti to Infection is nothing but the capacity for 
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fiirnishing a suitable soil; absence of this tendeocy 
points to an uufa^^omble condition of the nutritive soil* 
Thi*s **sonietliiiig'' is supplied to the cell by cerluiu 
remedit^ii in proper con cent ration not aflecting tlie vitid 
activity of the cell about in the same maoner (apologijs- 
iug for the coarsely mechanical comparison) as wood in 
Xjrotected from the iuviision of liingi — by impregnation 
with tar or by drying. The addition of a bactericidal 
substance to the nutritive soil necessarily acts ui>on the 
vital activity of the microbes, for they ai*e no longer able 
with the same nutrition to accomplish as much aa 
usual; for the sake of self-preservation they are com- 
pelled to consume more energy. It is one of the most 
characteristic properties of micro-organisms that they are 
esLpvihX'^. of propagation only upon a favorable floil in which 
the processes of sporuhitiou peculiar to them can be per- 
formed without impediment or restriction, At the veiy 
moment when they do mA find aiiffieient nutritive mate- 
rial or a different strength exceeding a certain conc«n- 
tratiou of the soluble nulritive material, or when their 
own products have attained a Cierta-in maximum, the 
capacity for fui-ther development ceases— 4*, e,, for mttUi- 
piimtwn— and thus theif have losi^ m Imig an thw altera- 
tiort of the mil pemsfs, their most dmigeroxm quaHtjf. The 
faculties of forminff tojrim (selecting this expression as 
the most general designation for the products of metab- 
olifmi of the bacteria and for subBtances foreign to the 
economy of the Iwdy which are formeii by bacteria in 
the struggle with the eells) and of propagation of mono- 
cellular organimw ai'C inseparably associated ) microbes 
that do not muHipJt/ are harmlei^f since they do not develop 
toxins, and the formnlion of mieh iomn^ again is a mgn of 
proliferation and multipUeation of the invaders. To pre- 
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vent microbes from pmpagation by f^hanging or impair- 
iug their conditions of nutrition means to weaken their 
vinileuce or to render it entirely harmless. How this 
is accomplished^ whether by iutixiduction of the pro- 
ducts of metaboH&m of the l)acteriaj or by certain other 
substances (wrongly called antiseptic), either altering 
the nntritive soil or in some other manner interfering 
with the nietaix>lisin of the microbes^ is immaterial. 
The fiict remains that a remedy, to fwt m a specifie 
again^ micro- or ffanistm alreadi} cahnked in the hody^ needs 
neUher he a bactericide nor reach even approsdmntcly the 
strength required to defray the invaders. The purposes of 
therapy are \ceU served if the remedy deprives the microbes 
of their doMgevQus capacity of propagatiotij and thus of the 
possibility to usher in and keep up unlimited disintegra- 
tions in the affected body. Yeaat may also be deprived 
of its splitting off properties without being destroyed at 
once if certain changes of the nutritive material take 
place which disturb its multiplication. Fighting for 
their own existence, endangered by an alt'Cration of the 
nutritive soil— therefore, of the condition most important 
to their development — the microbes lose a faculty that 
depends solely upon unlimited nutritive materialise,, 
that of propagation. They remain alive^ and after a 
cert^'iin period may again develop most actively, eMlier 
having preserved their original form or having assumed 
lasting forms — i.c., such as can exist even under the 
most unfavorable external! conditions, being re inocu- 
lated ni)on a fresh nutritive soil This is especially tme 
when the microbes, as the artificial forms, do not posses 
an active protective power. However, they are tempora* 
rily harmless for the animal and human l>ody, and may, 
in the course of time, be entirely eliminated by the active 
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forces of the body upon the regeneration of the tissues. 
Shonld the remedy be too weak, or the number of the 
micro-oiganisms too great in comparison to the r^enera- 
tive feusnlties of the body, a recurrence takes place, a 
process which proves couclnsively that the invaders were 
nol^ killed, but had remained in a condition of sterility, 
of arrested development, and that, immediately after the 
effect of the remedy had ceased to be operative, the new 
formation and unlimited multiplication commences again. 




DISINFIXTION IN THE TEST-TUBE AND IN THf: 
LIVING BODY 

The treatment of erysipelas proposed by ms (inane- 
tion of tlie a4jacent liealtliy parts to a <*ousiderable 
extent witli curbo-viiseliu) lias iustigated Liebreicli to a 
remark which, both because it queations the favorable 
resnltB obtained, and l>ecause of the principial importance 
of the objection, offem a wdeome occa^iion to i^^oiKJtt the 
subject. The dictum which Liebreieh upholds on the 
baJBis of Gottetein's investigations^*' Carbo-vaselin acta 
like carbolic oil, aud an eflfect of cai*bulic acid can not 
be achieved in this instance " — can not be correct in this 
general form, since we already stated in our communica- 
tion that tlie urine of the patient in some cases showed 
all the qualities of carlwlic acid urine. Therefore, car- 
bolic acid unquestionably did show its effect in this 
instances, and further investigatious made by us for some 
time past (the resulta of which will be published at an 
early date), have demonstrated that large quantities of 
the antis<*ptic are absi>rbed even in tlie appLi cation of 
salicylate pi^epamtions in the form of ointments, the evi- 
dence of which is readily shown iu the urine* The die* 
turn of the ineflicacy of llie dhituieuta, thereforej must 
not be a« formulated by LiebreicU, It could only run 
thus: a disinfectant or Ktenliziui^ action of antiseptics 
used in a fatty vehicle is excluded. However, this part 
of the question is entirely out of cousideratiou in our 
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therai)eutic proposition. We are not dealing with abso- 
lute sterilization concerning the micro-organisms that 
may enter from without j but with a protective measure 
for parts that are not yet affected. These, it is true, are 
deprived of an essential protective contrivance if the 
enemy has already pierced the bulwark of the epidermis, 
but the organism still possesses another means of defense 
in the energy of its tissue activity, which may call a halt 
to the further advance of the micro-organisms, as is 
proven by spontaneous recoveries in erysipelas. This 
means of defense, consisting in an occlusion of the chan- 
nels through which the bacteria may spread, in al)sorp- 
tion and destruction by ameboid and fixed cells, or in an 
alteration of the nutritive soil unfavorable to the devel- 
opment of the germs, may in part be strengthened by 
therapeutic measures ; especially is it possible to influ- 
ence the condition of the nutritive soil very materially 
by an incorporation of antiseptic agents. Thereforey the 
results of culture experiments upon artificial soils must not 
be generalized and utilized for inferences upon the conditions 
of the living organimUj since the living tissue is capable of 
leading to the fight independent means of defense, trained 
and tried in the struggle for existence, in that it either in- 
augurates and carries out chemical processes which 
deprive the invaders of their means of existence, or 
brings about a sterilization of the nutritive soil by the 
aid of certain antibacterial remedies, the concentration 
of which naturally must not act in itself as a noxa. The 
organism is even capable of forming energetic protective 
agencies from substances which, mixed with an artificial 
soil or added to a developed culture, remain ineffective 
(owing to insufficient strength or because they are em- 
ployed in the form of a salt). We know now that the 
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very effective iodoform^ by its antiseptic influence^ pre- 
ventB deyelopment in epite of the fact that it containa 
micro- organ i smSy which, taken from it-^ may undergo 
further development on an artificial soil. We even 
know that, after the injection of anthrax vaccine, injec- 
tion of anthrax bacteria remains futile, altho the micro- 
organisms continue to vegetate in the body of the 
immune animal and retain their virulence for a long 
period of time,- as m shown by inoculations (Bitter), 
Thus we arrive, from a theoretical standpoint also, at 
the conelusion (which we have already proved by the 
demonstration of carbol and salicylate derivatives in the 
urine after employment of these medicaments in the form 
of ointmentar and by the very favorable results of this 
method of treatment) that autisepties^ applied in fatty 
vehielcB, exert their full effect in the organism. In oar 
opinion, in order to obtain an ample effect of an anti- 
septic, it is necessary only to select the concentration so 
thai the tAmrhing (ijimies acquire an in^rreaMd immunity 
wUh4}ut bein^ also injured by the protective agetit which m 
fto €Q»e is indifferent Thereforej for certain purposes 
weak coneeutratious of the remedy are indicated which 
are not <^pable of injuring the energy of the tissm^ 
aJtho they act upon the nutritive soil. For this reiuson 
we prefer a form of the ointment which acta more mildly 
to watery solutions which, without adhering firmly to it^ 
cause the skin to swell, and do not as completely im- 
pregnate it with the antiseptic as do fata. 
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STIMULATION. REACTION. AND PREDISPOSITION 

The terms ' ' stimulation, ' ' * * reaction, ' ' and * * predis- 
position" have been so frequently employed in the dis- 
cussion of the importance of the symptom that it seems 
necessary to direct our attention more closely to these 
conceptions which play so important a r61e in the explana- 
tion of the nature of pathological processes that they have 
even given occasion to the establishment of systems of 
their own. We must endeavor to trace them back to well- 
known physical processes, to represent them as forms of 
motion following certain mechanical laws. It must be 
shown how these vital conceptions, from the view-point 
of the law of the conservation of energy, may be traced 
back to molecular physical processes. We call stimula- 
tion the cause of the production of that form of motion of 
matter which is designated as life; we call stimulation, 
furthermore, any change of the external and internal 
conditions under which the protoplasm lives. We call 
reaction in its widest sense all forms of performance of 
work, displacements of atoms and molecules (or pro- 
cesses of a physico-chemical nature) with which the pro- 
toplasm responds to every change in the processes of 
causation — i.e., of the external and internal conditions of 
life affecting the organism. This reaction exists even 
when the stimulation is ever so small ; only it is not 
always demonstrable by the means at our disposal^ since 
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it is a qoestioD of inlinitesimal alterations of the molccu- 
liir mccbaiilsm. Eveu the minimal quantity of living 
energy or heat wliicli affe^i^ts a body is Iwund to produce 
a minimum of motion in its molecules, Au ot^anlc 
l>ody is non -excitable in which no Btinmlationj no living 
energy— t.e,, no continuously acting process of c^ausation 
— produces transpowitions in the aniouut of energy on 
hand ; it ia dead when such tmnfipositiona can no h>nger 
l)e brought about by nH*re processes of eausition. The 
problem of life is the stimntation of the^se proceasea of 
causation in every germ of a new individual, and its 
preservation during a stateil period which we call indi- 
vidual life* It 18 obvious that^ in the couj^se of organic 
life, certain relations have developed between these stim- 
ulations originating in the connections of the protoplasm 
with the surrounding medium and the processes in the 
protoplasm itself, which, according to mechanical prin- 
ciples, lead to transpositions of energy of definite extent 
(this is brought to our knowledge id the various forms 
of the motion of matter), and gradually to permanent 
institutions ; that is, with a definite extent of the stim- 
ulation, they produce an extent of motion which can be 
determined in figures. The more numerous are the com- 
plexes of pi^otoplasm accumulated, the more complicated 
become also the visible manifestations of motion and the 
chemical processes — or, briefly, the reflex processes 
increase and become more complicated. We subsume 
under this couoeptiou the ordinary reflex movements^ 
ie*, certain purely physical transpositions of the parts 
in space, and the reflex processes (transpositions taking 
place reflex ly) which concern not only the position of 
the smallest parts of tiasue, of the organic molecules, to 
one another (ml^rmolecular transpositious)^ but, above 
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all^ the combination of atoms with other atoms — i,e,, 
/n/rflmolecalar transpositions (of a chemical nature). 

To produce a certain reflex activity^i\f\j to cause the 
a45cximulated, easily transposable energies to perform 
their work — ^jt is neeessary that a certain factor of inertia, 
which might also be designated as the swelling of 
stimidation, be first overcome j and the process of eausti- 
tion requires a certain ever so small period of time^ 
because, before energies can be liberated^ the resistance 
of conduction and that of distance must be conquered. 
In a number of cases there is not merely a process of 
causation that acts only once, but the stimulation must 
represent a sum of living force which is at Jeast equivalent 
to the sum of energy liberated by the organism. In 
other cases the body, acting as stimulation by special 
affinity, becomes effective only in that it brings about, 
in rapid mtccemion^ causations and transpositions by 
means of which much greater sums of energy are trans- 
formed into labor than correspond to its own living 
force present in the unit of time. ^ These cases inclnde, 
for instance, the ferment effects by transmission of oxy- 
gen after M. Traube, and also the action of micro- 
organisms which transform exceedingly great sums of 
energy into work (into lively motion of their own mole- 
cules leading to the segmentation of groups of molecules 
— I.e., producing new individnalB). Kot in every 
instance, therefore, is the size of the reaction in direct 
proportion to the size of the original stimulation — ^t.c, 
no sum of energy is produced as work in the organism 



1^ Such labor can only be performed^ accordlai; to tbe taw of thia preserya* 
tlOB of eticrgjr, if the body that display h such effects iit eoabted bj anotber 
forte (b«4l) to perfoi'm more mplcl and mora Intense inlennDlecuIar aitd 
Intnunoleculajr oscillations, U the eame ainouxit of work In not applied to tbe 
llrmer oombioAtioiH of It* molequie* nod atomi m la oUwr eubitaaoet. 
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which corresponds to the existing primary living enei^ 
of the stimulation. For instance, a muscle, upon the 
formation of wliich depeiitL? the variety of energy pro- 
duced, performs a great amount of work upon the most 
iDSignifieant stimulations (seu.sory stimuhition), owing 
to its connection with the nervous system wherein it is 
inserted as an apparatus of cansation j the muscle, there* 
fore-, must have energy stored in a form in which the 
combination of the energy in molecule and atom is the 
conceivably weakest., so that the slightest causa pix>- 
duceB something like an explosion. It may be stated 
incidentally that, possiblyj in a contiiiction in which 
nitrogen is to be transformed, it may bo a question 
whether explosive niter combinations which develop 
only energy and but little heat are really traDSposed, 
whereas there is no such question in febrile processes 
in which the muscle produces heat (intramolecular per- 
formance) but no work (intermolecular performance), 
combined with alteration of volume. In every instance, 
howevefj a stronger stimulation acts in the same indi- 
vidualSr ceteris parihtiSi with marked effect so long as 
easily producible amounts of energy are on hand- But 
even if a certain amount of living force is liberated by 
the production of energy in consequence of stimulation 
{i.€., by a cause which leads to the saturation of free 
af&nities of the living molecule), it will never become 
fully manifest as extemajj visible labor, since a part of 
the energy is naturally tmnaformed into heat and is 
consumed for internal (intramolecular) processes. Every 
reaction, therefore, is a transformation of energy into 
labor and heat 

The sum total of all processes of accommodation is, 
finally, tliat^ by the ai^-ting upon one another of the afiiu- 
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ities of all parts of the semisolid organic substaDce in 
lower animals, and by the aid of the blood and of the 
nutritive fluid in higher animals, the performance of essen- 
tial labor is goaranteed even in all those cases in which the 
energy can be replaced with difficulty only, or in which 
suddenly more considerable, greater demands might be 
made upon the stock on hand of energy, so that, there- 
fore, the individual is preserved under the most varying 
conditions of its surroundings, and is rendered fit for the 
perpetuation of its kind. This can be accomplished 
only in that the perfect protoplasm engine (the individ- 
ual) performs such a sum of extra-essential work that 
the amount of energy thus produced always supplies also 
the living force required by the processes of causation. 

Beflex movements and transpositions, therefore, in the 
course of organic life have so shaped themselves that an 
alteration of the external stimulations at once either calls 
forth a different distribution of labor (labor is strength- 
ened in one area, modified in another), or causes all 
parts simultaneously to perform an increased amount of 
labor, for the amount of energy on hand usually exceeds 
the required performance of labor. 

There is at hand a sum of reserve ejiergy, of rapidly 
producible elasticity, which, aided by the oxygen 
inside and outside of the body, alone guarantees the 
working capacity of the body under various conditions, 
in that it permits of an extensive increase of the processes 
of combustion which furnish accelerating energy for the 
numerous particles, and also, by vicarious activity of 
organs not directly stimulated, supplies the amount of 
energy required at the moment to replace the energy 
consumed. Therefore, the animal organism is also 
enabled to produce, apart from the labor which only 
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refei's to interual activity with changing ©timnlations, 
living force for the processes of caiLsation, to iwrform 
labor oatBide of itself — t.f., with the aid of special 
maehineis the museleiiy it can produce movements of 
bodies outside of its ego^ and move masaea^ — for iustaoce, 
its own body — in 8pGU!e. This extra-bodily work, 
through which the organism furthci's its own ends 
(motioiij iugestion of food up to the assimilation of 
the same), and the work within the body^ which the 
processes of cansation produce, represent the sum total of 
the energy transformed by the organism. Of course^ the 
practical effect furnished by the organized (natural) 
machine iu regai-d to extra- bodily workj altho it 
works to greater advantage than any other, is not equal 
to the sum of energy consumed^ since always, as sab- 
stratum of the living force necessary to preserve the 
processes of cansation {physiological stimulations), a 
large sam of enei'gy is transfonned into heat, which 
later is lost by transmission ; apparenihj^ therefore, it is 
not expressed as work j>erformed. Thin hmiinff of the 
maehifie^ whkh in ariifieiat machines almost always weans 
a total losSj meinff to the better conduction of keat therein 
than in bodies^ serves in orgunifmi^ for the proper purpose of 
niaintfiimnfi a certain temperature for the mbdance of the 
machine. The heat supplied is absolutely necessary to 
make labor xwssible, for it accomplishes not only what in 
the machine means the prelimmary heating of the water 
to be transformed into steam, but it also causes labor to 
be performed, in that it, above all, enables? the numerous 
particlesof the organized substance to shift away from 
each other ; it guarantees greater motility, lessens 
internal friction, and furnishes the living force to act 
upon the oxygen of the atmospheric air, 
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Therefore, in its widest sense, the reactioii of the body 
is the tmnsfortuation of enei^ which take^ place in 
consequeoce of the innate (phylogttuetic, physiological) 
sltm Illation necessarj^ to the preiiervation of the organ* 
ism (growth, nntrition). Secondly, reaction is that 
measure of transformation of enei^^ which must be 
converted into labor at each inci^ease and decrease of 
stimulation, so that the processes of causation and the 
remaining performances of labor can occur without 
interruption* The altcnitiou is the stmngerj the labor 
performed and to be performed the greater, the more 
one and the same process of causation (stimulation) pro- 
duces conversion of energy into living forces — Le^ a lo*^ 
of energy on hand, for the (*&ftibtuatwn of energies fur- 
nuh€8 heaf^ and heat developed acts as a neic proetits 0/ 
mmation* Physiological stimulatiou represents I he 
measure of stimulation found phylogenettcallj for the 
species — i.^., a certain composition of molecule aggre- 
gates as the optimum to regulate the qnaudty of labor 
under deflniU* external conditions of life. It is the 
minimum of proiliiciug energy, by means of which the 
sum of energy neeejjs.siiy to the preser\'atiou of the indi- 
vidual under adecinate conditions of life is converted into 
exti*a-bodily htbor, and naturally is also the expression 
of the amount of transformation accomplishc*d. Physio- 
logical stimulation, l>eing thus depeudent upon extcnial 
conditions of lifcy of necessity represents some form of 
antoregulation. It is bound, in keeping with altered 
conditions, iit once to undergo a definite change which 
eanses complete compensation — i.c,^ by which, not with- 
standing the idtercd conditions of laljor* the sum of living 
force (in tht? fiji-m of heat) necessary to the full activity of 
the machine is readily supplied. In short, stimulation 
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must be what the pendulum is to the clock. Oscillating 
under the influence of gravity, according to the varying 
degrees of attraction to which it becomes subject, the pen- 
dulum furnisher the power supplied to the wheels of the 
clock by the spring sometimes more rapidly, sometimes 
more slowly. Stimulation and reaction, process of causa- 
tion and bodily labor, therefore, are correlative, from 
which follows a nearly stable quantity, ihe preservation of 
the individuaL Kow, since the different individuals do not 
represent one and the same quantity, stimulation and 
reaction must be reciprocal but different quantities in 
each separate individual of the same sx)ecies, the deter- 
mination of which depends upon the individual quali- 
ties. This factor is known Jis predisposition. Predis- 
position is the faculty of the individual to receive 
existing energy in coiisiHiuence of definite stimulations, 
and to convert thoni into labor, and it depends upon a 
property given at the first combination (innate) of the 
molecules constituting the body or the individual appa- 
ratus. It deix»nds npon Uw primary slimxdahUity of the 
protopJatnn — i.e.y upon the extent of the innate faexdty of 
causation which is identical with the primary {intramolec- 
ular) combination of the atoms, and upon the extent of the 
at all possible tranj<position of energies, which is identical 
with the intermolecular power of combination, by xchich the 
molecules of different qualities are united into one aggregate 
of molecules. Predisposition, therefore, depends upon 
factors which in each individual instanee, even from the 
moment of coneeption, characterize the vital processes in 
the tissues of the new individual. The more easily stimu- 
lation can be transmitted from molecule to molecule, the 
more rapidly and strongly the processes of causation take 
place even in the ovum, the gi'eater is the phylogenetic, 
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the physiological stimnlation (extent of the process of 
cansation), the larger and the more readily available is 
the amount of energy in store, the more rapidly and 
stronger is the reaction — i.e., the predisposition to react. 
Predisposition is what we call in a combination of gal- 
vanic elements external and internal resistance to con- 
daction, or what in explosives constitutes the faculty of 
furnishing more slowly or more rapidly an enormous 
amount of labor, shattering the complicated molecule. 
The various nitro preparations (nitrogen chlorid, potas- 
sium chlorate, common gunpowder, etc.) are possessed 
each of a different predisposition to react — *.e., it re- 
quires varying amounts of living force to interrupt the 
continuity of the sum total of molecules of the explosive 
substance and to liberate a more or less considerable 
sum of living force. But since in the organized body 
(the living molecule) we are dealing with a discharge 
and recharge — i.e., with replacement of intramolecularly 
altered, shattered molecules (the charge), by homoge- 
neous molecules, and with reabsorption of the same by 
constant molecules entertaining only intermolecular rela- 
tions (the machine proper) — rapid repetition of the 
discharge is naturally associated with a condition of 
diminished reaction, for stimulation does not now find 
the quantity of energy as readily available or in such a 
composition as to be at once released. Kepeated stimu- 
lations have called forth a condition of apathy which is 
probably principally due to the absence of easily con- 
vertible substances — t.c, of such as are endowed with 
strong afQnities, and therefore facilitate the conversion 
into living force; however, it may also be due to the for- 
mation of certain constant, intramolecular combinations 
which in part may manifest themselves even in visible 
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tissue changeB, as in the salivarj^ glands. This condition 
ia variably known as atooyj fatigue, pai'esis. The period 
oftime^ therefore, required to replace energg plays a great 
part in the definite cofi^rticiiou of that quantity tchk'h ice citU 
fftlmul4ibiJity. The latter is the greater the more readilt/ 
energy can be r^laced, (*SV — -^-^ if ^ sigiiiiieB the capa- 
city for stiniulatiou ; E, the sum of energy 5 T^ the time 
required to replace the same. ) 

HoweTer^ if the stimulatious act for some length of 
timej with the interpolation of proper pauses, the lesser 
umchiuei* of protoplasm, whrehj until then, had not been 
used, also become active, and every organ^ every nius* 
cle always contains a sum of elements not in full workj 
even those that are active do not, as a rule, exert their 
functions to the lunits of their capaeities. Then the 
active ones also work so much more, so that now the 
same stimulation e^iuaes a greater amount of labor to t>e 
[>erformed. Practisej therefore^ is on the one hand the 
gradual activity of a greater number of machines of 
fort-e to the limit^s of their eapacitie^ and, on the other, 
the improvement of the supply of fuel^ in that the 
amounts of energy are present in greater quantities and 
in a form which allows of their immediate utilization in 
labor — he., therefore, the quickejst combiuation of affiui* 
ties. Aduptaiion ia that fonn of bodily labor modihetl by 
practise in which gradually , when tlie new, more power- 
ful stimulation no longer cUange« iU potency, a condition 
of stability again bec4jme.s man ifi^t in which, thereforej 
an increased but constant additional pioductionisaccom* 
plished* Of course, alter U has adaptetl itself to greater 
requirement^^, the oi^aniani no longer, or at least not iu 
a form visible to us, reacts to the former small quantities 
of etimulation. The process of adaptation is uatui'ally 
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only to a certain degree combined with an alteration of 
the chemical eonHtitueutB in that more resistant combina- 
tions, with constant stronger binding in the molecnle, 
are formed* However, it ia probablj clear that the 
process of adaptation ^ important as it is to the derelop- 
ment^ and advantageous to the poa&ibility of the per* 
formance of labor of the individual, would lead to a 
negation of the principal factor of organic life — namely, 
the capacity for stimulation— if it would develop uni- 
formly in all parts and would gradually increase. If an 
oiiganism should continue to become less capable of stim- 
ulation — i.e,f would no longer be capable of producing 
energy upon masima! fitimulationa — it would no longer be 
atiire^ or, at least, it would be very oJosa to the confines 
of death; for life means to develop labor from energy by 
auto regulation (production of processes of causation). 
An organism lives least during that period during which 
the least extra-bodily labor is performed (spores, larvie, 
chrysalides, ovum previous to fecundation), or, we might 
say, it shows the least degree of visible labor when it 
least deserves the designation of a "living organism," 
Therefore, we call that condition in which a part is no 
longer able to perform extra- bodily labor paralysis (in 
the individual sense )« (Buch a condition, visible to ua^ 
is found only in the apparatus which perform extra- 
bodily labor, as in the muscles which are separated from 
their nerves, and in the glands if they do not produce 
any secretions; for the internal labor of both tissues is 
the combustion of higher combinations with the develop- 
ment of heat>) JParal^m in the sense of physical biology 
w the condUion of impossihUily to create procestfcs of causa* 
(ion ( Austdm7t^8Vorgdnffe}y and to produce energy by them. 
Death, theui is that condition of organized matter in 
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whicti all processes of cansatioii have come to such a state 
of rest that they can uo louger be put in motion^ since 
the gronping of the atoms in the molecuJe has become so 
firm that the liberation of living force would be associated 
with a destruction of the molecule. This is the condition 
in which molecular oxygen, with exclusion of bacteria, 
no longer exerts an influence upon the organic molecule^ 
Putrefaction is that condition in which the organic mole- 
cule, with the development of acid, is destroyed only by 
the action of living organisms^ which again are endowed 
with strong reducing affinitiea 




VIII 

coNsnrunoN and thcrapt 

Altho it has become old-fEushioned to speak of tern- 
perament and bodily comtitution, this most not hinder us 
from acknowledging the fitness and correctness of sach 
designations in a practical respect^ for all phases and 
ei>ochs in the history of therapy are directly or indi- 
rectly connected with the conceptions of the constitution 
resulting from phenomena observed in one or two dis- 
tinct generations of human beings. The systems of 
therapeutics, however great in number, however diflfer- 
ent they appear to be at the first glance, can always be 
readily reduced to some simple forms by the expert. 
They are all based upon the fact that, in the history of the 
development of mankind^ certain pectUiarities repeat them- 
selves with tolerable regularity^ therefore general iherapeutic 
endeavorSf to be efficaciouSj must adapt themselves to these 
peculiarities. Yes, it is safe to say that these endeavors 
can be efficacious only so long as they duly consider these 
peculiarities, and they must become ineffective and be aban- 
doned by their most eager adherents when the characteristic 
phenomena of life of the generation or generations to which 
they belong are displaced by the often opposite ones of 
another generation. Bloodletting, for instance, can find 
adherents only at a time in which the appearance and 
the plethoric condition of the patients is an invitation, 
as it were, for venesection. But all endeavors in this 
direction must become purposeless, and even lead to 
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therape}dic failaren when a vigorous^ robust^ plethoric 
geoeratiou is displact^d by one of a nervous- ammtic Iiahit, 
It is of greatest interest to pursue these changes 
in the external appeamiice of man, which, throughout 
the history of raeiliciiie, and in the course of the personal 
experienc-e of the individual^ if it ha|)i>ena to oeem^ at 
the turning-point uf mtch perlodHj are always followed liy 
a change of all human eudea^'o^s aud a revemion of all 
prevailing ther-^peutic principle^*, and to study the 
transition and the resultant mental and physic4il strug* 
gles. Since the average of the mental and physical maui* 
festations of the living generation may be designated a« 
the expression of an epoeh, it follows naturally that (as to 
the European the conception of physical beauty is insepa- 
rably associated with the white color of the skin) the 
constitution also has ita Bbare in the d etc rml nation of 
the ideal of beauty. Therefore/a#/iioM, whith, after all, 
expremen nwat preeiitdy only mmie directmin of human de- 
velopmentf andf cotisequently^ aljio ptTtmiU in hijgime^ sets 
Dp requirementg as standard w^hieh logimlly result from 
the I) rev ale nt qualities of a generation, Whsit we call 
fashions of the day are only the amlMi'stiues that make 
due allowances to the necessary ultei-alioiis of tuste, to 
the craving for change. The htw whirfi manifadit iUeif 
infashmnj ar raiJi£r hiden itscff behind it^ is th^ €T2)rcs»iou 
of a certain dtredimi of rnentul tyr phyme.ol dem'lopmeni 
which we are bound to follow, since it niustj with 
meehauical precision, lead to the attainment of certain 
physical or mental conditions. The prevailing fjishion 
through which llie natural law manifests iti^lf Beeras 
gradually to effect, by means of the corse? t, certain trans- 
formations in the organs of the female bwly. Women 
of certain classes, or some of the women of all classes, 
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are to be qualified to attain another stage of develop* 
ment bearing some relation to the emancipation of 
woman (possibly being its preliminary eondition), and 
hence the inesonible law compek Miem to lace the thorax 
until the new condition of development will have been 
reached. The fashion of the datf^ always transitory, cou- 
sldera mihj the requirements of contrast ; it alters and 
changes external appearances. Bntj whether the outer 
garments are rich in folds, showing actual waste of 
material, or whether ihvy cling closely to the body, the 
tight lacing of the body remains the same; in fact, it 
appears to be mmt extreme under a blouae with an 
abundance of folda 

Whereai^ thirty years ago a florid color of the face, a 
moderate adipose tissucj wide hips, large muBcles, and a 
good appetite were conmdered indications of good health, 
fashion's ideal during the hxst de<*ades is a pale com- 
plexion, a very modicnm of adipose tiasue, and a slender 
waists In accordance with this ideal, fashion also 
decrees that one heed the requirements of the body in 
regard to food and drink as little ii« possible. We act- 
ually observe that all endeavors of fiishion and even of 
fashionable therapeiiticy liave followeil and still follow in 
the same direction. Antifat and starvation cures are 
the order of the day; the mode of living of all classes, 
especially of those that set fashion, is in evertj direction 
contrary to the true hygienic requimnienta for strength- 
ening of the body. All efforts were, and are still, 
directed at converting the plethoric generation of th« 
past into an anemico- nervous one. Still, in our opinion, 
this nmtaiion of periods is uot aju arbilranf one^ but follows 
the Inw of a defnite deveJopmmitf and what we c^l fashion, 
command^ and law are only the means by which we ai« 
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compelled, owing to a mei^banical necessity in develop- 
ment, to accomplish wliat nature requirts. Fashion atut 
amtam are but the mtter fonns and means under which and 
through which tht' inexorable Imv of develo^ffnmd is carried 
into effect. But 8iiK*e development extendB over periods* 
which are far beyond the circle of observation of the 
individual, we became accustomed to conBider as an 
isolated manilestatiou what m nothing but one link of 
a lonff chain of det^Iopmefit^ and we are most apt to lose 
Bight of the conncctiou of the mauifeatations. Thus it 
occurs that our laws and commands are still operative 
while the trend of development has aln^dy changed^ and 
that we attempt to arrest the course of nature by consid- 
ering as the determining factor not the aim of develop- 
ment, but the outer form under which we observe that 
this development is carried into effecL We thus insist 
upon the otiservation of this outer form^ even at a time 
when a reason for its application has long passed away. 
We are iMsi familiar mth the dire^^ion of the l4xw of 
devel&pmentj and, therefore, with a certain inertia we 
persist in the old direction when a new one has already 
been adopted. We still heat our conservatories^ despite 
the fact that the sun has been doing its duty for some 
tune^ We attempt to pmc^tse medicine after the old 
method f oltho Bt new generation^ arising with new endeav- 
ors and new claims, demands new mewpoint^ and new 
directions. We seem to iV»rget that the phenomena ob- 
served in the human body develop in the course of 
time, in spite of the apparent homogeneousness of the 
individuals, npon entircltf different sttbstratit, and that, 
altbo it is always a question only of a very limited circle 
of forms under which thcvse chang(?6 tafee place, the same 
phenomena may be due to entirely different causes^ owing 
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to the divermty of the reading bodies. A plethoric indi- 
vidual— 1.^., one in whom a certain sarplns of working 
capital exists in consequence of innate disposition, 
accomnlates fat because he most live on this surplus in 
times of starvation. This accumulation of £it is quite as 
necessary as it is with hibernating animals; it represents 
a physiological saving. Quite different is the accumu- 
lation of fat in the anemic nervous; these either work 
already with a reduced capital of blood, or they lavish 
their capital more rapidly. If accumulation of fat 
becomes manifest in such a subject, it can be due only to 
the fact that the food ingested is not sufficiently digested, 
that they either eat too much, or — ^the usual case — the 
sayings are located in the wrong place. While it is well to 
encourage a moderate amount of fat development in a 
certain form of congenital plethora, since it represents a 
reserve capital, the same condition should be combated 
in the nervous and in the anemic; not, however, in that 
food is directly withdrawn, but by preventing an errone- 
ous method of operation which results principally from 
an absolutely or relatively insufficient supply of oxygen. 
We shall again refer to this point later on; here our 
object was simply to show that the apparently uniform 
manifestations may, with an alteration of the substratum, 
yet be due to entirely heterogeneous causes. 

While it is imx>068ible for us to oppose the tendency 
of the period — ue.y the definite direction of development, 
and while we are unable, therefore, to prevent the 
transition from the plethoric to the anemic hahUuSj still 
our endeavors should exclusively be to render the tran- 
sitions of development as little abrupt as possible, and, 
above all, to limit in time the exaggeration of a certain 
tendency which corresponds to the law of inertia. We are 



94 



PHYSiCIAN VS. BACTERIOLOGIST 



able neither to arrest the current of development nor to 
direct its course according to our limited C/oniprehensinn, 
bat we can, by correctly anticipating the ph^jtes of develop- 
menif render the resistaitce of tramilion ihM vyill become 
fiianifest aft diffht as pomMe to tJie new direction. Much in 
the development of the iDdividnal and in that of entire 
genemtionB appears abrupt to os, simply because we, 
endeavoring to pemst in the old direction of develop- 
ment^ fail to perceive the signs which announce the 
appearance of a new, often opposite, direction of physical 
and mental development. We continue, therefore, our 
attempts to keep the oourse of development forcibly in 
the old tracks which have become dear and familiar to 
us, antil occurrences which will take place with mechan- 
ical necesBity demonstrate to us the near- sighted ncss of 
our reasoning and the insufficiency of our actions. 
Pathological constitutions change in almoRt regular 
periods-— *«e. J the generations of human beings vary in 
whom the processes occur which we designate £im life and 
disease, and the conditions of existence \ ir}, so that 
the external manifestations from which we infer the 
effects of the conditions of life upon the human body 
are l)onnd to present during a longer period a thoroughly 
varying picture to the observen And if at different 
periods the mtme catLse* have differeftt effect^^ or if different 
eau$eB prodiice the same reaction ^ it is obvious that also the 
measures serving to aid the individual in the struggle for 
existence (many of which are contained in the endcavois 
which we call hygiene and therapy) are l>ound to change, 
since what was useful in one generation is either not ser- 
viceable or even directly harmful in another, which is at 
variance with the former in almost all its properties. 
Hence the physician, no less tban the legislator, must 
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not under all circomstanoes deduce from the ezi)erience 
of former periods a bindiDg form for a laUr one. He 
must be able to comprehend the signs of the times, in 
order to judge correctly just when a new direction of 
development has b^:nn and what course it is taking. 
And then he will be successful only when he does not 
force the old f arms upon new material, but finds for the 
new material also new forms, or, among those already on 
hand, at least the forms that are the most suitable. 
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There is no dearth of popular and Bcientjfic treatises 
on the c?are of the cavities of the mouth and of the 
pharynx in the hesxlthy and in the sickj since daily 
experience amply teaches ua to appreciate the impor- 
tance of this domain of hygiene* Yet ignorance of the 
Blmptest directions or negligence in carrying ont the 
nece^ssary measures generally prevails^ creating a great 
deal of mischief. 

It is probably in order, thereforej to dilate upon the 
canses of the secondary affections of the tissnes of the oral 
cavity that develop almost regularly in the course of 
many distarbances of the general health unless prevent- 
ive measures are resorted to in time, and it is at the 
same time proper to state the simple m^ns permitting of 
an easy prevmitioti of such occurrences. It would surely 
be abaolutely wrong to wait for the appearance of mani- 
fest signs of such a disorder before instituting treatment, 
(or prevention of disease should be the principal aim of 
physician and nurse. This should be all the more so in 
this instance, since the de^'elopment of pathological dis- 
turbances in the oral cavity not only in itself sign LUes a 
material aggravation of the original disease^ but also 
becaase more extensive cbanges of tissue may no longer^ 
m ft rule, be removed by simple hygienic measures. 

Ab a danger-signal that announce afTectlou of the 
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cavity of the month, I would name: unusual dryness and 
deep red color of the tongue and of the mucous mem- 
branes of the cheeks and gums or palate, cessation of 
secretion of saliva and of mucus, and difficulty in swal- 
lowing. Further signs are furnished by the swelling of 
the small follicles of the mucous membrane of the mouth 
and of the base of the tongue, fetid odor from the mouth, 
thickly coated tongue and gums, bleeding of the gums, 
constant tickling in the throat, tendency to retchiug and 
vomiting, and obstruction of the nasal cavity. Signs of 
severe affection are formations of ulcers on the gums, on 
the tongoe, the mucous membrane of the cheeks, the 
appearance of fungi in the form of white areas upon 
a deeply reddened basis; finally, swelling of the external 
glands in the lower jaw. 

The conditions that cause these changes in bedridden 
patients are those disturbances which affect the narmal func- 
tions of the body in general or those of the digestive appa- 
ratus, of which the oral cavity forms a part in particular. 
In other words, any one who is fully conscious, moves 
readily and has appetite, is less subject to disturbances 
of the functions of the organs of the mouth than those 
who are unconscious, paralyzed, suffer from chronic 
weakness of the digestive organs, or are affected with 
febrile diseases. Patients who use powerful drugs, such 
as iodin or mercury,* or those who, owing to general 



> I Willi to point oat that thus far I have always succeeded in preventing 
affection of the gonu from the use of mercury preparations even in those cases 
in whidi a marktd individtuU irritability was present, provided, in accord with 
tlie old experienoe, the measures for the treatment of the oral cavity were 
applied one to two day* previotu to the employment of the drug and were con- 
tinaed daring the entire course of the mercury treatment. Energetic 
m e chani c al ffteawrtng and rinsing with mild astringents (bitter) may be aided 
by (powderad) borio add, of which a small knife-tipful should be rubbed, two 
to three ttnes daily, over the outer surface of the gums. 
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debility, are ordered to use strong alcoholic drinks (winej 
bnindy ) , require a careful surveillance, an do also patients 
with carious teeth, and smokers and chewers of tobacco, 
(Alcoholic liquors and tobacco smoke, as is well known, 
irritate the tissue of the raucous membranes particularly, 
because they withdraw lai^e quantities of water from 
them. ) But fehrife paiientH^ above all^ are exposed to 
functional diBturbanccs of the mucous membrane of the 
mouth and pharynx^ and careful hygiene of the mouth 
from the outset is therefore a prime requirement. 

The foUowiug four factors may be designated as causes 
of secondary affections in the region of the oral and 
pha ry n geaJ caviti es : ( 1 ) Deficient act i vi ty of t h e mechan - 
ical futidion of the ot^nB of the mouth. (2) Deficient 
fuDction of the glandit and other organs of secretion in the 
mucous membrane. (3) Lesions of the otherwise normal 
mucous membrane, which are due to the action of cer- 
tain abnormal local causes (for instance, decayed teeth^ 
which favor the colonization of fungi), or to tlie absorp- 
tion of strong irritants ; see above. (4) The unfavor- 
able influence exerted upon the vital activity of the tis- 
sues of the oral cavity by general dwturbunces of nutnti<m, 
and especially by febrih proc^meSy the effect of which is 
manifest even to laymen, in that lips and tongue become 
absolutely dry. 

The condition of the mechanical functions of the 
organs of the mouth especially deserve particular con* 
si deration; for ^A^ ati of cheidnff and grinding of the food 
in the mmdh m connected not. only with a thorough eleans- 
ing of the mrfaee of all parts that come in contact with 
the food, but, above sUl, with a jnurked fftimulathn of the 
specific seeretonj activity of the mucous membrane, upon 
vhich again depends to a great extent the nutrition of 
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the tissue. It should not be forgotten that the activity 
of the mucous membrane is restricted not only to the 
fouction of the ghind."^ which serve to secrete mucus aud 
ealiva^ but it also effects the secretion of cei'tain sub- 
HtBuces^ dissolved and gaseous, which are of importance to 
the preservation of the organism* Energetic ma^t lent ion 
is quite BB necessary j therefore, to preserve the working 
capacity of the tissues of the mucous membrane of the 
mouth as certain movements of the eyelids (winking, 
etc, ) are esaentisil to the normal condition of the con- 
junctivie. The contractions of the muscles of the body 
in walking and in gymnastic exercises also promote, as 
is well known, the function of the cutaneous surfacea, the 
supply of blood and beat, and the secretion of the sweat- 
glands* In a similar manner should the rubbing movetnenin 
performed in wmhing the body be c^^nsidered as an espe- 
cially important form of hygienic action affecting the skin. 
It will be readily noted that x>eople with otherwise 
normal condition of the teeth, who partake of a relatively 
coarse food requiring imcommonly vigorous mechanical 
action of the organs of the month, comparatively rarely 
suffer from diseiLses of the mouth, and that, for instance, 
fetid brrath occurs only when the process of chemng km 
been latent for some lenffik of iime — when, for example, no 
food has been eaten for some time, a« early in the morn- 
ing. So, too, in toothaches-persons suffering trom a 
defective tooth naturally chew on the other side of the 
mouth— we tind that pathological processes of the oral 
raucous membrane (not caused by injuries or by the 
direct effect of the affected tooth) are much otlcner 
found upon the unused Bide- Persons, also, who do not 
treat their oral mucous membrane in the proper manner, 
who smoke much, eat their food without regard to its 
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temperature, and who partake of plenty of strotig alco 
holic drinks, suffer more frequently from fuuctioiial 
disturbancea of tJbe organs of the moulb {e.g.^ fetid odor 
from the mouth, catarrhal manifestations and ulcerative 
proeesses), than those who duly consider the simple 
direetions of oral hygiene. That small childi"eu who are 
still without teeth are often aJlected with diseases of the 
mouth, especially during summer, depends, probablyj 
as we wish to state incidentally^ not only upon the great 
tendenq/ to deeomjxtse of their priiiripal food, milk, bat 
also upon the lack of en^rgiih miiritff of the organs of the 
mmtthj since the work required for tlie formation and 
disposition of every bit of solid food is absent in tJie 
uni-sling, and the movements of Kucking are not always 
a sufficient substitute. 

As the natural and rational manifestation of the me- 
chanical function of the muscles of mastication is essen- 
tial to the preservation of healthy oral organs, so also 
the participation is important of that form of activity of 
the mucous membrane whieh we designat* as the faeulty 
of secretion in it6 brosulest sense* The actuHty of the 
ffkimUj if the mucous membmne i8 to functionate nor- 
mally, must be stimulated in the proper manner; tho 
supply of water and nutrition from within and from 
without must take plac5e in a sufiicient manner — i.e., the 
Maml must contain the dissolved snljsUnces that are 
csH<*ntial to the proper performance of the functions^ and 
ihi} fluid coming in contact with the mucous memhnjne must 
be of normiU quality — not too deficient of water, not too 
liot or too euld, nttt loo acid or too 8iilty. Attention 
should also be paid that neithi^r a mechanical irritation 
of the tissues tak**s place by unusually pungent and hard 
substane«e^ nor a chemical one by corrosive or burning 




CARE OF THE MOUTH IN THE SICIC loi 



Siil)ilBnc6& It id essentia], above all» e»peei4ill\j to am' 
9ider and regulate f/*** ^tpp^if of tmter in an organism 
affected with fever, in order to prevent emccatioti of the 
tissues — the greatest hitidmuce to the normal activity of 
the MUCOUS membrane. 

As yet we have not referr^ to the harmful inflaenoe 
of 6a<rferMi inhabiting the oral cavity iu large numbei«y 
which unquestionably to a great extent cause the decom- 
podtioD of the contents of the mouth, and in a ntuuber 
of cases give rise to other affections of the oral cavity. 
It is necessary, therefore, briefly to discuss this pointy 
aiuee, owing to the modem theory of bacteriology, the^e 
micro-organismB are, unfortunately^ considered to be the 
mle etiological factor, and the conception too exclusively 
acknowledged to be true that care of the tnouth which d4>es 
«o#, above aliy conmder the eii^rminaiion of these mttalleM 
organisms must' neeeamrUi/ be irrtdioiial and a prion in- 
effective. 

However, according to our opinion, which is prob- 
ably shared by many experienced practitioners, the 
harmful effect.^ which are ascribed exclusively to micro- 
organisms primarily depend upon other circumatAnces. 
At any rate, certmii preliminary conditions must be com- 
plied imth before these enrmieg can disturb the functions of 
the tiMiu'Sj or, as it i.s called to day, can become patho- 
genic — i,e.y change from cjiiernal spongers to true paramtes^ 
to infiabitants of the tissuen proper. 

Well known simple investigations are sufficient to 
sliow that the normal condition and the faculty of fnnc- 
tion of all structures of the oral cavity^ especially of the 
mucous membrane, are by no means influenced by the 
presence of a very large number of the m4>st variotts^ of so of 
the so-caUed pathoffcfjic, forms of bacteria. Bacteria are 
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harmful in ihme JocaUtie% onl^ in which iJie mtal aetimty of 
the miwoiis membranej owing to some alteration of the 
functional conditionB, has be«n from the onset penna- 
neutly and severely damage<l in such a manner as to 
aboluh the normal power of remtance to the paiusites, 
ThiB being the case, not only does the slightest lesion 
create favorable conditions for the entrance of inicro- 
organisnis, but the bcicteria also penetrate the apparently 
normal suiiiice of the epithelium— which has become 
loosened^ as it were — and reach the deeper layers, finding 
there chances for accumulation and propagation which 
are the more unlimited the more the energy of the 
tiasues had already been impaired. 

Since the principal condition for the aggressive faculty 
of the bacteria is the possibility of urt4i^urbed devdop- 
menty and since a quiet development is secured only by 
their Jinn adhemmi to the mucous membrane^ inmtffieiejit 
motion of paHs^ on the mrf ace of which paramtenare Udged^ 
greatly contributes^ as mentioned above, to the multipli ca- 
tion and strength of the microbeSj immaterial whether 
sufficient exercise of the parts, essential to healthy be pre- 
vented by unconsciousness, painfulness upon chewing, 
a change of the secretory function due to^ or manifested 
by, dryness of the mucous membrane, or some other 
functional defect of the tissues* 

That this circmnstance really supplies one of the most 
frequent causes for the origin of affections of the mouth 
in persons already diseased can be gathered from the 
fact that in children, a^ well aa in adullR^ even simple 
but strong mechanical action upon the oral mucous mem- 
branc will in a certain manner serve :iB a subditnte for 
irrtUUion by the food. For instance, if chewing and swat- 
Uywiiig motions are produced by frequent energetic friction 
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of the muwu% membrane af the cheeks trnd of tJie tongue with 
a moist cloth, causiog an increase of the secretioQ of the 
m neons membrane aud the expaJsioa of the adherent 
mncus^ it will, in cases that are not advanced too far, 
ngnally resalt in rapid arreet and cure of the develop- 
ing afiectiou of the mouth, Prolifemtions of the oidium 
athicans (so-called thriLsh)— yes, even ulcers — disappear 
more rapidly and more certainly by the aid of this simple 
method than by the employment of strong solutions of 
antiseptic substancea In fact, it m imperative to be 
very careful with the latter in many easee, since some* 
what strong cmwetittatioiu are diredly injurious whenever 
the original pathological process has already eansed a cer- 
tain disturbance of nutrition. 

Since, furthermore, an incalculable part of the polsoQ' 
Qos subBtances contained in many of these antiBeptie 
gargles is passed into the body (the mucous membrane of 
the month possesses, as is well known, a considemble 
faculty for absorption^ which is not always sufficiently 
taken into consideration), the employment of such solu- 
tions should be avoided as much as possible in patients 
that are to a certain extent weakened. 

Only the consideration of these peculiar conditions 
fttrnishes an explanation for the frcciuent^ apparently 
paradoxical^ obscr\'ation that disturbances of the mucous 
membrane ascribed to microljes become aggravated par- 
ticularly after the application of strong antiseptic sub- 
stances^ and that even the fetid odor of the cavity of the 
mouth and ulcerative and inflammatory processes in- 
crease so long as the concentration of the remedy is made 
stronger. On the other hand, the emplojTuent of the 
mildest agents results in rapid improv^uent liecause 
these exert a favorable influence upon the nutritive con< 
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dltiOQS of the tissues. However, in jndging tlie effect of 
autiaepticaj which may also be (juite advantageous under 
some circumstances, it is necessary to consider that (wo 
ffictors must always be taken into account in thi.s form 
of treatments — namely, the real aidi^rptie power which 
causes the direef> es^enmnation of the germs, and the 
mechanical treatment of the mucous membrane^ which is 
indiBpensahle, and, therefore, is alwaya practised simul- 
taueoTisly, and which, as we have seen, in itself eserts a 
considerable healiug power. It should be further con- 
sidered, to arrive at a correct estimation of the value of 
such methods, that an effective destnwtian of the germs 
can be accomplished for a shoH time only, even with the 
greatest of care, since every breath draws in new bac- 
teria. We must iilm remember that a permanent deMruc- 
ti&n of the germs may po^ibly be directly hamiful in 
that a certain quantitt/ of (he germ contents of the onij cav- 
ity is probably of great impartanc^ for the process of diffes- 
ti&n. There are many reasons for assuming that the 
gBTnm which are present in the digestive canal contrib* 
nte laateriiiUy to the HpHtting vp of the food vtateriiU 
ingested, which is essential to a productive process of 
dii^tiou, and in this manner play an imijoitant part in 
the course of this process, especially in iudividuala with 
enfeebled digestion. 

We ait* in the habit^ therefore, in the treatment of 
diseases of the mouth which may develop in the course 
of acute or chronic general affections, to abstract entirely 
from bactericides— i.e. ^ from substances which have the 
faculty of (XJagulating albumin or of producing corrosive 
net on^ — and to employ .simple mechanical cleansing in 
preference. This method may be essentially enhanced, 
it is true, by the additional use of finely pulverized sub* 
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staDC€6 posseivsed af sliglit itDtirermeDtive action, such 
as boric acid, charcoal, or pota^iim cLlorate, as jN>t«Jer« 
of thin mrt eominiw mechatticftl with chemical effc^U, and, 
jibove all, rapidly lead to tin* removal of the fetid odor 
due to the dec'omposilioii of the contents of the mouth, 
which is most troublesome to the patient and his Bur- 
Foundings* For the same reason, in cleansiug the cavity 
it is advisable to add to the water (which should be cold 
and tepid in the caae of febrile patients who suffer from 
chronic aflfections and have no ferer, and whose tongue 
is strongly coated) small quantities of ethereal sub- 
stances (peppermint, anis, Cologne water) or of astringent 
remedies (tincture of myrrh, quassia, calmns), since 
bitter substances in particnlar greatly stimulate the 
activity of the mucous membrane. 

The following maxims regarding the care of the oral 
cavity in disease may be inferred from the above : 

(1) Patients with normal digestive function, who are 
free from fever and are conscious, require no treatment 
other than that during health. 

(2) Patients, esp^ially small childreti and persons of 
adiraaced age, whose appetite is materially diminished, 
or who partake of nothing but liquid nourishment, must 
deanse their mmdh the more mrefuHp the tew solid food is 
taken which requirea mastifmtiQn, Such patients should 
gargle several times a day with Inkewarm water^ to which 
a little salt or a few drops of tincture of myrrh or Cologne 
water (see alx>ve) should be added, to stimulate the se- 
cretion of mucus. In cases in which a tendency to 
hemorrhages of the gums exists, or in which the teeth are 
defective, it is advisible to rub, twice a day, a small 
knife -tipful of powdered boric acid between the lip and 
the border of the gum. 
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Patients with artificial t^eeth should remove them tem- 
poiurily in case of loss of appetite, or in chronic gastric 
affections in which solid food is prohibited. 

(3) Patients whose sensorium is not quite clear should 
several times a day be subjected to a CBrefol exami na- 
tion of the cavity of the mouth, as they are very apt to 
incur small lesions by biting or by prt^ssure of the teeth 
against the lips. Ulcers arising from such lesions, or 
from iofiammation of the small follicles, are best toucht»d 
forthwith with powdered boric acid, or with a small 
quantity of powdered potassium chlorate. The small 
lesions in the corners of the lips heal readily, as is well 
known, if they are rubbed off with a clean cloth and 
touched with boric acid, or rubbed with vaselin. 

It is also important, in patieota of this category, to 
wipe teeth and gums and the folds of the mucous mem- 
brane every two to three hours (day and night) ener- 
getically with a moiflt cloth, at the same time exerting 
an energetic presmre upo7t the ba^te of ike tongue^ so as to 
produce retching movements^ which are able to sup- 
plant, in a measure, the normal movemeuts of mastica- 
tion absent in these eases. Such au irritation of the base 
of the tongue and of the pharynx not only causes an 
energetic C4>n traction of all parts of the muscular structure 
of the pharynx, but it Is also conducive to an increase of 
the activity of all salivary and mucous glands, which is 
of greatest Lmportauce for the fiesibility of the parts. 
Altho the above-destrribed mcJisure suffices in mast i^er- 
Bona, thete are cased in whirb the irritability is dimin- 
ished to such an extent that irritation of the base of the 
tongue dom not produce suflTu icnt retching movements, 
and, therefore, can not contribute to the removal of the 
viscid mucus adhering to the posterior parts of the 
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throat It becomes necessary in these cases to pass di- 
rectly over the parts of the pharynx with a pledget of 
cotton attached to a handle, or with a moist feather, and 
to repeat these measures* according to the severity of the 
case, morning or evening, or as often as circumstances 
seem to require it. Patients who breathe with the 
mouth open should have moist air in their room. It is 
often also of advantage to reduce the loss of moisture by 
placing a damp muslin cloth upon the mouth. It is 
almost always possible in such a manner to prevent the 
development of an affection of the oral mucous mem- 
brane. 

(4) In/e&rffe patients it is necessary, above all, to look 
after a plentiful supply of water. Drink should be given 
to them at least every hour, either cold water or a mildly 
acid lemonade. The water serves not only to prevent 
the drying of the parts, but it also assists in stimulating 
the activity of the glands and in preserving the entire 
function of the mucous membrane. Unless we are deal- 
ing with incurable cases in which the patient is still able 
to swallow without difficulty, it is often possible, difficult 
as it may appear at the first glance, by means of ener- 
getic and intelligent care, within a very short period to 
bring about the normal condition of the mucous mem- 
brane of the mouth, even in a neglected and unconscious 
patient whose oral mucous membrane and tongue are 
covered with a thick, brownish-yellow coating, and whose 
lips are fissured and covered with crusts. It is safe to 
say, therefore, that, apart from the exceptions mentioned 
above, dryness of the oral mucous membrane, marked ac- 
cumulation of coating in the mouth, or the development of 
oidium albicans in febrile patients are always signs of insuf- 
ficient or incapable nursing. It is by no means sufficient 
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to \cait until the patient demantU fluid, but drinks should 
be incessantly administered to him— naturally ia the 
proper manner* He should be coa.xed to drink by words, 
and LQcited to do so by clea-nsiug and moistening his 
mouth, and then placing a few dropa of fluid upon hia 
tongue by means of a teasijoou. Tlie act of swallowing 
onoe being produced, the patient usually will readily take 
a larger quantity of fluid. 

The eonditiou of llie mucmi^ membrane of the %^ should 
also be especially coDsidered, since exsiccation^ which 
occurs veiy rapidly at this loc^lityj might, if noticed too 
latCj give rise to deep fissures and ulcerations; and, con- 
sequently, to marked disorders* 

Many patients are prevented from taking fluids rnerely 
by the senaatiom of pain caused at every touch in the dry 
and fissured mucous membrane of the lips. Swelling of 
the lymph glands arising in connectiou with inflamma- 
tory processes of the organs of the mouth and throat is 
alao frequently the cause of i^esistance to the reception of 
fluids^ since it Impairs the motion of the jaws and, with 
it, the opening of the mouth. Children are especially 
subject to this form of disturbances, and they manifest 
their irritability distinctly enough, in that they con- 
stantly pluck at the dry, itchiug^ and burning lipa It is 
advisable, therefore^ at outso to anoint the mucous mem- 
branes of the lips of all febrile patients several times a 
day with vaselin or with lard. Painting the entire oral 
and pharyngeal cavities with oil, lard, or well -diluted 
glycerin is also of advantage in cases of long duration. 

Any one who has once become familial* with the dis- 
turbances of the genersil health and nutrition occurring 
in consequence of neglecting the care of the moutli in 
patientSi and who has observed the retaixlatiou of oonva^ 
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lesence caused thereby, will readily comprehend why we 
have particularly emphasized the importance of the care 
of the mouth in general affections, and not only enumer- 
ated the usual measures, but also, and above all, explained 
the reasons for their application. 

The nursing of the patient is of greater importance 
than is generally admitted by the multitude confiding in 
medicines. It is essential, therefore, that the nursing be 
inteUigerU^ and accommodate itself to the personal condi- 
tions which create the importance of the individual case. 
There is nothing in nursing that is insignificant and pettpy and 
nothing is more beneficial to the sufferer than the con- 
viction that his nurse will readily recognize trifling com- 
plaints, special desires, and requirements. 
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SOME REMARKS ON iNfLUCNZA 



Ebg AEDING the prognOBis of infiuetizaj it aeems that it 
is a very favorable one in our epidemic, and I believe 
thfltj in liarmony with the observations of the former 
authors^ this reatilt will be arrived at in every instance 
in which, with a painstaking critical sifting of the 
material, only those cases are taken aa a basis for 
influeti2a statistics which manifeBt the typical character 
of influen^^ all cases being excluded which, occurring 
with a principally catarrhal character or with severe pul- 
monary compiicationjS; suggest the suspicion that we are 
dealing with affectiona which very often also occur at 
other times during unfavorable seasons — notably in win- 
ter — and which bo frequently prove fatal to debilitated 
individuals and to those of advanced age. 

That catarrhs and aifections of the respiratory traet^ 
croupons pneumonia, delirium tremens, and fatal termi- 
nations in genera] have become extremely frequent does 
not prove that influenza plays a part in this connection, 
but it points only to the fact tha* the noxa which we 
regard as the cause of iuduenm is especially favored 
by, or is only accompanied with, a number of climatic 
changes which must be regarded as hannful to the well- 
being of man, especially of those that are subject to the 
influences of the outaide world. 

Altho we do not hesitate, as stated above, to consider 
influenza as a well-characterized epidemic diaaaae^ still 
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we are /ar /row lookimg mpom the imfeftiom* character of the 
wudady at htiwg etiabfisked eren wiik a siiffkt decree of cer- 
taimUjfj especially if a fwUagium timm is assumed to be the 
cause of the affection withoot sofficient foundation by 
means of conclusions from analogy. However, since 
theoretical deductions in such questions are not conclu- 
sivCf and since important reasons can naturally also be 
adduced in &Tor of an opposite opinion, we wish only to 
emphasize here that the micro-organism of inflnenza 
decidedly requires f<» its development the cooperation of 
certain climatcdogical £Mrtors which cannot at the present 
moment, it is true, be precisely outlined. This is suffi- 
ciently evidenced by the coincidence of so many affections 
and the increase in the number of deaths. 

The contagiousness of inflnenza must be emphaticaUjf 
denied, according to our experience. If in the face of an 
almost unprecedented crowding of our hospitals, with 
partly very insufficient ventilation, and in view of the 
exoeasive demands made upon the nuRscs, a well-deflned 
transmission either from one patient to the other or to any 
of the nurses had not been observed, communicability of 
influenza from one individual to the other can only be a 
very rare occurrence- Two or three cases occurring in 
the wards among the nurses, which at first incurred the 
suspicion of being influenza, were, on frirtherobsen-ation, 
recognized as diseases of a different nature (erysipelas), 
or as not demonstrative, as infection might also have 
taken place outside of the institution. 
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THE BACTERIAL ETIOLOGY OT PLEURISY 

To INTE6TIGATOES dudng the last decade bacteriolog- 
ical oxamination of pleuritic exudates vas of chief inter* 
e«t. But it can safely l>e said that this method of inves- 
tigatiou here, as well as else where, has led neither to any 
ooDclusion free from object iona concerning the pathogen- 
esis of pleun tic affect iuns in general, nor to a positive 
recognition of the etiology in particular. Neither did 
the new methods, cultivated with such zeal and allegedly 
80 important for practical purposes, supply any founda- 
tions for essential progress in medical judgment and 
action. 

The fact efipccially demonstrated by all authors, that 
achizomycet^ ai'e al>seiit in the overwhelming majority of 
cases of sero- fibrinous exudates, spe^iks more loudly than 
anything else for the truth tfutf the preJienee of micr(ib€$ 
can not be ifiaiti^^l miA the dcmomtrafimi of the general or 
special mnses of inflammation of the pleura. 

The auxiliary hypothesis that the generators of inflam^ 
mation can not exist in serous fluid is scaieely eufficient 
for a satisfactory explanation of the negative bacterio- 
logical result* For, firstly, conge-gJed serum is not a bad 
soil for microbes i\B a rule^ and, secondly, it is admitted 
that they are frequently found in fluid serum. 

Further, suppumtive exudates of a non- tuberculous 
nature always contain micro organisms (generally even 
of various kindB), and their presence Is not due only to 
III 
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their transmission by round-eell phagocytes, as proved 
by the above-named faet that in many caaes of serona 
exndate they are al8i> fouud to be poor in cella. 

To solve these contradictions it becomes necessary to 
set up a new hypothesis— uamelyj that the microbes reach 
the exndate only in those cases in which they are not 
retained on the interior of the tissue. However, since a 
very lively intei-oourse m always present between pleura 
and its contents, as is shown by the absorption of the 
most various suljstanees iiyectcd into the pleura, the 
assumption is not very plausible of such an absolute 
retention in the tissue, the surface elements of whicii, as 
is well known, continually desquamate in more marked 
inflammatory processes. 

All these reasons lead us to believe that; besides 
microbes as the generators of serous and fibrinous exu- 
dations^ chemical substances or physical irritants of a 
known or of an unknown nature {heat, coldj the blood 
mixture) may posfiibly be active. These irritants, how- 
ever, in comparison to the pyogenic microbes, should be 
to a certain extent considered minimal, or they may also 
be different from them lis to quality. 

There ca>n be no doubt that Juicro-orgatiiBms play an itupor^ 
tant pari id an ppu rations, altho not an exctuEive and perma- 
nent one. It is quite certain tbat BUppuratinti, the pleiiru. 
being once predlspoBed in a definite manner, is mnintained 
quite aa much by chemical substances (products of niicrobefl) 
as by the microbes themselves. The fact that in empyema 
free from bactetia a free evacuation of the pus is alone euftl- 
cient to cause a cure, is at least in favor of theassuuiption that 
poB free from bacteria also contaiuH subBtances which main- 
tain suppuration. 

The general results of bacteriological investigation, 
based upon an article of Jakowaki^ who utilized as ma- 
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terial flftytwo ca^B of hif! owd, and two Limdi^l and 
fifty from other sources^ muy be 8uiuiuari7.cd iiw follows : 

(1) Neither in serouB nor in piinileut aud ieboroos 
exudates is it always possible to denioustnite bjwteria. 
However, the negative finding becomes certain only after 
numerous culture esperimeutsj microscopic cK ami nations, 
and inoculations. 

(2) Seitjuja and suppurative exudates should be con- 
Bidered as tuberculous if no ba<?teria can be demon- 
strated. 

(3) The majority of idiopathic^ nontnbereulous pleu- 
risies arft caused by the pneumocoecus of Friinkel. 

(4) Friinkel's pneumococcuB m principally in evidence 
in metapneumonic and panipncumouic pleurisies; it is 
often found in association witli sti'eptoeocci and -pyo- 
csocci of the most various forms, als*) in cases in which 
DO supperation sapcrvenes. It appears, however, that 
exudates looked upon as due to mixed infection with 
more than one species of microbes have a gi'eafcer ten* 
dency to suppuration than the first-named vai'iety. 

The microbes ot the uriginal disease — tubercle or typhoid 
b&ciJlit bacterium coli, etc.— are often found iu purulitnt e3cu- 
dates in ajssociation with the so-called generators of pus. Of 
course, Hiose forms of inflammation must also be recrarded as 
mixed types in which the real pyogenic agent ia duubtfuL 
Mention irmy be mode, however, that tbe demo n^^t ration of the 
pyogenic tuition of the tubercle and so-called typhoid liaeilU 
biUi nui OS yet be^n made beyond question. A priori it may 
be taken for granted that they, as well as their prndutts^ are 
capable of producing the higheat grndes of inHamiuation, 
provided a favorable tendency is present. 

Some authorH (Loniga. PeUBUti, Fernet) have attempted to 
prove that a seroua pleurisy might al^o Jx! produccnl by 
typhoid bacilli alone, or, more correctly, that exudates de- 
veloping to tbecounte of typhoid fever contain only the bAcilU 
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which to-day are designated ae typhoid bacilli — which, how- 
ever, had better l>e deBignated as a variety of the bactennm 
coti commune developed under special conditions. But 
since » in the majority of cases, do microbes at all are found 
in the serous exudat-e of typhoid fever patientt^ the proba- 
bility of the asflumption of the above inveetigators is not veiy 
great. 

The large, chain -forming, isolated cocci found by Ehrlichin 
the malignant forms of puerperal fever and regarded by him 
as a most unfavorable sign, are probably also without the 
pathognomonic eigniflcance ascribed to them. 

It follows* that serous exudates are by no means char- 
acteristically difierentiated from all other forms of ein- 
dates, for they often contain, even if they do not ahow 
any tendency whatever to suppttratiou, forms of microbee 
which are considered as speeifi*.' pyojijenic agents. On 
the other hand, often no micro-organisms are found in 
empyema, and the pneumococcus of Friinkel is common 
to serous and purulent exudates, 

Micix>bes ai-e often entirely absent in the empyema of 
the tuberculouBj and the tubercle bacillus is such a raJ« 
occarrenee that we are in such cases compelled to think 
either of a mistake in observation, an accidental admix- 
ture, or of a commuiiication of a tnberculotiB focus with 
the pleura. 

Very special precautions should t>e undertakeii in the bac- 
teriological inrestigaiion whitrh, according to modern vitjws, 
is to furnish the principal t>asi8 for the prognosis of the case 
from Bputa and pleural exudates that (onttihi only sni&Il 
ntimhers of tuberch! bacilli. Tliia will prevent ^ros» diagnos- 
tic errors which migbi otherwise slip in through some tiihercle 
bacilli, which may have originated from former inveatiga- 
tioTjB, remaining upon the glasEiee or in the Gtaiulng fluids. 

It is difficult t« explain the fact of the absence of the 
tabercle bacilli in tuberculous exudates, and to decide 
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whether they are folly destroyed amid the tinmber of 
pyogenic organisms, or whether they continue to exist 
in the form of DOBdeinonstnible siM>re8 — possibly in the 
cheesy Biibstance of the tubeinjulously degenerated glands 
audjointa! 

The first assumption has not much in its favor, since 
pyogenic micro-organisms are not encountered, either, in 
a large number of ea^rs of tuberculouB empj'ema. It ifi 
probable, therefore, that the tuberculous exudate is not 
n very favorable soil at all for the ordinary forms of mi- 
crobes. Yet^ many indications point to the fact that 
suppuration in thc«e cases m not called forth or main- 
tained by micr<>bea, but by chemical products which, 
since they can not be fully removed or eliminated by the 
irritated tissues^ maintain a condition of irritation until 
the evacuation of the entire fluid which contains the 
main substratum of the irritation caiist^ the advent of 
normal irritability. 

It b well known that injection of pteurftl exudatea into the 
ftbdomitial cavity of ^inea-pigs did not always cause tuber- 
culosis. Culture and inoculation experiments with ing^re- 
dientB of euch exudateH upon soils especially adapted to the 
development of tubercle bacilli have also been devoid of any 
results. It appears that^ lor iDStancet steriUze*!, conf^oaled 
pleural fluid does not furnish a nutrith^e soil for tubercle 
bacilli until about one- half the quantity of veal bouillon with 
glycerin is added to it before coagnlaiion. At any rate, the 
bacteriological conduct of the pleuritic exudation and 
empyema in the tuberculous shows that also the manifold 
investigations in the domain of development of microbes did 
not lead ton satisfactory answer to tht^ questions interesting 
the physician of the relation between tuberculosis and pleu- 
ritic processes. 

In overestimating the signifieance of infection aa the 




BACTERIAL ETIOLOGY OF PLEURISY 117 



most important etiological factor^ it was eironeotiBly 
aesnmed that punetui-e, or explonitory puncture, was the 
priuclpal cause of the iutrtMhu'timi of currierKof infeelioii 
into the pleuja* We ciiii not ucquieBcje to this opinion 
at all, as Buch an evt^nt is apt ta oa*ur even in puucturee 
that are performed with all antiseptic prewiut ions, and, 
aa clinical observation in the ptmt has ahown, serous 
exudates which alrtsady contain numerous pus coi'puselee 
rapidly change into purulent exudates even in the entire 
absence of any extensive operative interference. 

It appears certain to us, by i"e^^on of long- continued 
obeervation, that punctures carried out under the usual 
precautions can not contribute to mpjnirathn or putrefac- 
HoHf in that numerous ffeaerators 0/ infevtmn are introduced 
into the pleura by such measures. For observations in 
ascites, on the one hand^ show that suppuration of the 
fluidj or peritoneal iuflanimation, does not occur even 
after numerous punctures and under the most unfavor- 
able conditions. On the other hand, it should be con- 
sidered that the smallest quantities of microbes which 
might happen to cling to the instrument are bound to 
be 8tripi>ed off in the tissue of the puncture canal. In- 
fection by means of the cannula of the syringe, or of the 
trocar, should be fii^ manifest, therefore, by inflamma- 
tion of the puncture csinal— a very rare occurrence 
which, if it does take place^ may also be caused by sub- 
sequent infection of the open canal. 

Altho, therefore, we are skeptical regarding the assuuip- 
tion thfit the infect ion in pimctures is alv&ys the cruise of 
suppurations of exudates, atill the possibility of harmfiil 
etTects of mechanical interference does not appear in be en- 
tirely out of question under certain circumstances. 

We do Dot wish to deny that puncture and aspiration, as 
well as a sudden evacuation of the pleura, may occasionally 
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act as n £!unsidet-able mechanical irritant, especially if the 
interference takes place while the tissues are markedly in* 
fiamed, or if aspiration is performed too extenfiively, or is 
accompanied mth frequent shifting of a largo trocar* It ia 
surely not inipoBsihle that, granted the pi'edisposition to in- 
creased reoction^ ^uch a ninximal mechanical irritation also 
serves as the process of caufiation for the especially intense 
activity of the tissue which we call suppuration. 

Gamers of infection are probably always present in 
ichorous suppuration, being introduced through the 
lymph chaunelJi and by the channels of the pulmonary 
pleura^ or by cellsi which migrate through the pleura from 
the lungs. However, the bacteriological etiology is not 
quite clear in this instance **ither, as microbes may be 
absent also in ichorous exudates. 

We do not consider a spanianeous decompoaiiion of a fluid 
rich i?* albumin to be beyond the rpach uf posaibilitiea^ since 
the preservation of a certain conipOBition of cavity fluids and 
secretions depends alone upon the conserving influence of the 
normally functionating tiaeue of the cavity wall. The con^ 
ditions in eteri ligation by highest degrees of heat are surely 
not identical with the conditions of asepsis in the organism. 

The conclusion obtains, therefore, that haderiologieal 
invediffaimns hare /ailed to clear up the mo^ important 
qm^WM in the etiology of plmruy. For the presence of 
specific pyogenic organisniB, of streptococci and staphy- 
lococci of the most varied forms is not necessarily con- 
nected with Ihe transformation of the serous exudate into 
a purulent onc^ and the requirements for the fortnation. of 
pua are m little known to-day as the causes of the various 
forms of inflammation of the pleura. 

Upon the basis of our experience we must also deny 
that bacteriological examination of exudates^ so esten- 
Bively practised during Ihe last decades, furnishes any 
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essential cine for the clinical disoemment of the case and 
especially for prognosis and therapy. We are not inclined, 
either, with the mere presence of the pnenmococcns (A. 
Fninkel) always to establish a favorable prognosis and 
to predict spontaneous cure, or to prognosticate abso- 
lutely nnfavoKibly if several forms of pyogenic organisms 
are present, because surgical operations lead rapidly to 
favorable results even in the most complicated form of 
suppuration. 

The absence of any and all bacteria in a purulent exu- 
date does not safely argue^ as some authors would have 
us believe, the tuberculous nature of the exudate, nor can 
tuberculosis be excluded, as mentioned above, if tubercle 
bacilli are absent. 

A positive finding of streptococci always excludes the pres- 
ence of tut>ercle bacilli, according to Sacaze. However, this 
author also arrives at the conclusion that the presence of 
streptococci is by no means determining for the development 
of a suppurative process. 



XII 



THE BACTERIOLCWSICAI. ETIOLOGY OF ENDOCARDITIS' 

E?ER since Kreysfg first ti'iK^d Ji number of ohangeB 
ill the interior of the heart tu in flam mat ion of the eudo* 
canliiun, the domain of endwartlitiSj so important to the 
physician, has been most minutely studied from elinieal^ 
anatomiail^ and experintenfcil standpoints. This was 
lately Bupervened by the endeavor to utilize the results 
of bacteriologj- — ^i.^,^ therefore, to determine the etiolog- 
ical significance of the various microorganisms in regaixi 
to endocarditis* However, the views of ant bora eon* 
cerning the fre([uency of the occurrence of b^icteria 
iB the diflerent forms of the afFection are still widely 
divergent 

Numerous bactcriologiail and experimental investigsi- 
tiona were undertaken to decide this question, resulting 
in many important disclosures* Wc took tiie initiative, 
some twenty years ago, l>y st^veriiifc the ceutnil carotid 
from its first b ranch es^ and from there piercing the 
aortic valves with a probe. These experiments enabled 



> "OruniLrisa der r&tbologie und Tberaple dar HerrkrankbeJt^n '' [Outtiae« 
or the FattaoloiO' Atid Therapy of DiMeaMifl of the Heart], p. 147, etc. Berlin adcI 
VteDUa, tS99. TbiA brief df«criptlan -»f the etiiJiilpoint laken bj UB for the p&st 
Iwenty yaajps—hrtef because of lack of simce —i» a compUftUciii of the followitig 
articles : " Uebor ArtillcJelle Henskkippppfehler-J* Habmtati(m*»chtifU Btm^ 
Ian, 1878.— Arch. f. exfM' rim entitle Puthol Bd. I3t.— Eulcnhurg^a Eeal-Ency- 
dupMIe, V-m. Auil., W^ 1S87, lass. Artlkel '' Endokartlitis "-BenierkuiiK«-n 
snrLebre Ton der Endok&tdlttg, e\^. Deutsche mvd, Wocheiuichr,., ISBS* Nq.3&. 
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iu to divide all results into three well -characterized 
groups : 

(1 ) Cases in which it was impoasible, in spite of de- 
struction of the valves or tearing of tendon thre^ids, to 
determiue at the autopsies any inflammatory proeeeeee, 
or^ more correct ly speaking, fibrinous deposits in the 
neighborhood of the injured parta 

(2) Cases whiehj altho they preBenteci more or less 
nnmeroos excrescences of fibrin in the parts operated 
npon, did not reveal any foreign substaneea (bac- 
teria) j in spite of the most careful microscopical examin- 
ation. 

(3) Casefi in which micsrococei could be determined, 
in consequence of the nse of imperfectly disinfected in- 
struments^ upon the deposits upon the valves of the 
heart as well as in the embolic foci. These cases sliowed 
at the autopsies the exquisite picture of so-called ukM,*m 
tire endocarditis* This proves the necessity of a distinct 
separation 1x4 ween purely ftiechanimtl insults of the vah'fes 
and in/eetious processes occurring in these parts, as ob* 
served in the third category. We believed we were all 
the more justified in designating these latter as septic 
processes^ as we were compelled to regard the numerous 
small hemorrhages in the organs^ especially in the skin 
and in the retina, as the expression of a high -graded 
alteration of the blood, and not merely as a consequence 
of bacterial emboli. Our later investigationSj under- 
taken according to a better method^ have taught us that 
an accumulation of microbes is the t^use of the smallest 
hemorrhages in the majority of cases, and rarely only a 
decomposition of the blood (see below). In the other 
cases, in which the observation of the most scrupulous 
eleanllness tended to avoid the introduction of infectious 
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substances, the injured valves represent'ed later on the 
typical picture of endocarditis. 

Wyssokowitseh, a pupil of Orth, eiibseqnently, in 
eleven cases of lienign endocarditis in man, found no 
micro -organ isms in the vegetations, neither microscopic- 
ally nor in culture experimentSj whereas Weichselbaum 
furnished this proof in both directions in a case of 
verrucose endocarditis (t^treptococens pyogenes), so that 
he, as waa previously done by Klebs^ Koester, and O. 
Eosenbtu^h (the hitter only for some of the acute, non- 
maligonnt endocaMitides), determined the mycotic 
origin of non ulcerative inflammation of the endocar- 
dium* Weichselbaum succeeded also in finding microbes 
(streptococcus pyogenes and staphylococcus aureus), 
microscopically and by culture, in three eases of typic- 
ally ulcerative endocarditis in the foci existing in the 
yarious parts of the body, in the blood, and in the urine; 
by injection of a suspension into the veiiia he wjis able 
to develop the picture of an ulcerative endociirditis. 
But the experiment wius successful only wheii previouslyj 
according to the method of O. Rosenbach (piercing of 
the aortic valves), favomble conditions had l)een estab- 
lished in the tissue of the valves fur tlie absorption and 
colonization of (he invaders, Wyssokowitscb was also 
able to piXHlnce bacterial foci in the valves and in vaiT- 
ous internal organs by injection of staphylococci and 
KtreptWMJCci, after pix*vious lesion of the valve>i. How- 
ever^ if he injected the above-named organisms in a weak 
solution or mtt until several days alter the lesit*n of (he 
valves, no endocarditis was produced; nor did this occur 
when the microbes were iiij(H*led in a concentrated fijrnij 
but from the skin or from the tmehea, or when the 
micrococcus tetmgenus, the pneumococcoB, or other or- 
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gsiTusniA tbat are osiially pathogenic, were iotroduced 
intmveiiously, Ribbert attempted to produce myocar- 
dilis iitifl imdwiirditiH without dirin^t preceding lei^ion of 
the valvi'ft. He injected a KiiSi«*tiiiiou of ptitalu cuUm-e^ 
of the stapliylocoeeiis aureus into the aiiraJ veins of rab- 
bits, and ih(^rel)y produced, l>e$ideB a typical (embolic) 
myoearditift, frequently a characteristic endocarditis also, 
which, however, waja always locali^sed id the mitral 
and tricuKpid vidves, never in the aortic valves. 
Where:iB he at first l>elieved thjit he could deduce 
the emliolic nature of the processes firom these find- 
ings, since the staphylococcus aureus had colonized 
there witliont lesion of the. valvcSi later experiments 
caused him to abandon this view. On the other 
hand, the etiological factor of raicrobic embolism to 
explain the occurrence of endoearditis in man has 
been absolutely established after the convincing in- 
vestigatioas of Koester, 



The experiments of Rlhbert are still, more than those of 
Weichselhaiim and the fir^t ones of Wyssokowitach, open to 
the ccsnsuro that the condition a which ho miBUUied are mate- 
rially different from those of human patholog'y; for bo 
employed emboltc materia] of relatively eoneiderable dimen- 
sions, and, therefore, he Accomplished intense and e^tteneivo 
devaat4vtion» in all organs^ since he accords the most favor- 
able soil to the micro-organisms by the diKtnrtmnces of nutri- 
tion and function caused by hie macroscopic emboli, and the 
most unfavfirable conditions for defenae to the tissues of the 
b<idy. Our e.vpcriinctifs^ on the other hand, ] present the con- 
ditions for the study of the disttirfaances much more clearly, 
aa they show that a general infection can be accomplished by 
a comparatively slight infection restricted to the valves; for 
the ear riors of infection could adhere only in traces to the 
instruments which had been [previously cleaned but were not 
correctly di sin fee ted » Therefore, we first created a mycotic 
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endocarditis and pettnitted mictobioheinia' to develop itself, 
whereas the later observers produced the §feneral infection 
and left it to chance whether the micro-organisms would also 
select the destroyed valves as points of col on I scat ion, besides 
other localities. We were able, further, to produce experi- 
mentally the picture of pure, non-mycotic endocarditis, and 
we have placed alongside of the latter the picture of the 
mycotic variety, with all striking differential points. At the 
same time we also furnished, altho we have not especially 
emphasi^&ed it, the proof of the importance of individual con- 
ditions in the origin of endocarditis, in eo far as our experi- 
ments showed distinctly that eepsis did not develop in all 
cftees in which instruments were uacd which were insuflQ- 
ciently diBinfected. 

That the experimental production of endocarditic 
afTections is favored bj a previous lesion of the valves is 
perfectly in ac^eord with the well-knowu fact that 
microbes circulating in the blood coloulzo preferably at 
pointa that are rendered less resistant by a tranmatism* 
This, however, by no means solves the important qnes- 
tion of predisposition. Apart from the fact that the least 
experimental l<^]on creates disproportionately more mia* 
chief than the disorders caused by fever, cardiac weak- 
ness, or other agents in the course of an acute diaease, and^ 
therefore^ apart from the fact that the experiment does 
not actually produce a predisposition to affeetion but a 
direct deslrnction of tissue— i.e,, absolute rfmf A of fia*wi? — 
tiie subject becomes still more complicated in so far as, 
according to the corresponding restdts of varions observ- 



■ This term Is not Intended to furnlsli tb prejudice rRgardlHf ttitt {wmenoe of 
sm^tlesit orgnnUtnft in the blood proper, but merelj to €Din & brief de«igDatioa 
for the general aJr^ftlon which occunt prfticEpfillj fo the blood cu ire tit. atiAlo. 
poiiB to tiie former desLgnatiooB, p^remla and bepttoemla— temti wblcfa perbapv 
some day nuiy comfs to their own vben prwif baa bt«D adduced that Uie sjtnp^ 
tom-i-'omjitex of thtf varlouH rorni» of mycobemta ts not eo much due to tb« 
mloni-orgaulismB thi;mwtTe«i an to the torias pnjduced by Uneia.— it'tctl'^Hcv^ 
kUypddU, \L AtkAagu, Art. '' Endokaniitto.'' 
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ers, LDJectioti of cocci ia effective only when it ia per- 
fonned within two days after the lesion. Orth endeav- 
ors t^ explain this by ajssmaing that regeneration and 
compensation of the nutritive disturbance of the tissue 
have already set in at this iieriod, aa manifested by nn- 
merous mitoses of the respective cjells. Still, the question 
remains why, in human pathology, endocarditis occura^ 
with a perfectly normal heart, within a few days in the 
conrse of an infectious disease. Is it reiilly possible that 
the severe traumatic disturbance of tissue, whichj it is 
true, is performed with antiseptic precautions, has healed 
sufficiently within two days for infection no longer to 
take place, whereas in man tissues become affected that 
previously were perfectly healthy f Is it not much more 
probable that some flaws are present in the experimental 
demonstration I Besides, the explanation of Orth eon- 
eiders only the direct secretion of microorganisms from 
the blood in contact with the vascular wall, but not the 
mode of emlK>l us of the vessels of the valvular tissue aa 
ni*ged by Koester. However, the definition of predispo- 
sition is not quite exhauBted with the i^ecognitiou of the 
causes of the mere adherence of active invaders to one 
part of the organism J the reasons are still lacking why 
the adhering microbes are capable of entering the tissues- 
This latter factor is quite as important as the former, 
sinoe the introduction of the micro-organisms— yes, even 
their deposition in the tissues — is not accompanieil with 
a direct injury to the organism so long as the energy of 
tJie directly affected cells is snfficieut to destroy the 
invading enemy and to eliminate it from the body. The 
above experiments show also that the injected micro- 
organisms may colonize at varioofl other localities in 
which a local predisposition had not t>een created pre- 
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vionsly. Especially the latest investigationa of Wysso- 
kowit^h fiiTDishecl the intepesting result that the bacteria 
entering the blood adhere most profusely in and between 
the endothelial cells of the capillary walls of organs with 
sluggi&h eirculatioD, Bhowing this to be the battle-field 
between the cells of the body and the micro organisms. 
It may be assumed, therefore, that sehizomycetes may 
also colonize in normal valves, altho the latter, in part 
probably owing to their deficiency in vessels and on 
account of their motility^ genemlly oflFer le^ chances for 
the adherence of the invadeiu 

It follows from the above explanations: Merobts are 
the came of the affection in the great majority of caseis of 
acute endocarditis, even in those in which a direct proof 
can no longer be furnished. Typical ulcerative endo- 
caiditiSj above aL, stirely owea its origin to a general 
inv^on of microbes. However, there are cases also in 
which the formation of thrombij or secretion of fibrin 
from the blood upon the valves, may be brought about 
either by mere disturbances of nutrition in the endocar- 
dium (owing to fever, altered compoisition of the blood) or 
by irritation by products of bacleria^ etc., mihoai the par- 
ticipation of micrQ'Organimis, This condition may be 
favf>rcd by the mechanical effect of the play of the valves 
of the hciut (to which Kundi^t drew attention), in that 
this pn>ducc43 precipitates — alter the manner of besitiug 
blood with a glass ro<L These pi-ecipitatcs will then form 
till* lxi.ses of adherence for the biu^leriii, cancer cells, etc., 
circulating in the blood, and in thm manner ^iU furnish 
the fiivoriiig factors for the development of mtdign, 
mycotic prolifemtions observed by Kundnttin a unmljer 
of cases. It is possible, therefore, that here* too, a 
eeeondaiy mycotic iufeclioa may take place, creating the 
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impression of a bacterial cause of the existing cbaDgcB. 
Wliich fangus is the (laiise of the affection iu the indi- 
vidual case can not be determined with certainty. It 
appears probable that quiie a number of pathogenw organ- 
iMiuH play the part of local generators of inflammation, be 
it that a primaryj a secondary, or a mixed infection is 
preseut It should always l)e considered in such cases 
that the absence of micro-organisms in the deposits is 
often only an apparent one, and is due to the fact that we 
are probably not yet in possession of the proper methods 
how to render the specific fungus \dsible by tinction or 
how to cultivate it. We believe, therefore, that we are 
justified in assuming only one form of endocarditis which, 
according to its intensity and extent, and in proportion to 
the power of resistance of the organism, takes a more or 
less fulminant cour'se and is aec^Hnpauied with more or 
less marked valvular lesions, either leading rapidly to a 
fatal termination owing to supervening cardiac weakness 
or to multiple emboli, or is followed, uule^ full recovery 
takes place, by a cicatricial contraction of the valvular 
tissue with more or less well defined functional disturb- 
ances in the valves. It is true, this definition does not 
include that peculiar form of endocarditis which formerly 
claimed so much attention— viz, , acutfj ulcemlive endo- 
cardUis. And, indeed, this form does not belong here, 
for no affection of the valves of the heart is present in 
this instance, but a severe general maladgf the primary 
cause of which might be a small wound in any part of 
the body as well as an affect ion of the viilveH uf the heart. 
The main characteristic of this infections disease, wrongly 
counted among the discjises of the endoeanlinm, is not 
thcj often slight^ change of the valves of the heart, but 
sepais, or, as we may now term it, microbiohemia — Le., 
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a condition of general invasion of the organism by 
microbes and their products* The vhI volar affection is 
only one of tlie many localizations of the disturbmee of 
nntritioii called forth by the blood aflfection, or the first 
point of attack of the Beptic poison. It is not at all 
astonishiug that such a severe procej^s develops so rapidly 
jnat in diseases of the valves of the hearty because more 
favorable conditions for the energetical action and for the 
easy dissemination of an infecting agent that has entered 
the blood are not furnished by anything but by a pre- 
existing pathological change of the valves of the heart. 
In clinical pictures in which an infecting agent is com- 
municated to the circulation from a local affection, the 
similarity of the characteristic manifestations^ whether 
the infection is brought about by a lesion of the endo- 
cardium or by another wound, is demonstrated by the 
observations of Li (ten, who has shown that in infections 
processes which arise in any organ — for instance^ in the 
genital apparatus in the parturient — the deceptive picture 
of so-called ulcerative endocarditis may be present, altho 
but slight or no changes exist in the endocardium. The 
main characteristic and the chief danger of this form of 
disease^ thereft>re, is always the general infection^ but not 
the pathologica! condition of the valves. 

The apparently verf plausible objection was raia^ to this 
our opttiiDii that then ont-eotnyelttifl should not be considered 
an affection of the bones; however, we do not regard this 
argument to be very concUis!ve« It is uot our iatentiori at 
all, as the altove objeclion apioeara to fLBsume, to eliminate 
mycotic eodocarditiB entirely from the category of heart dis- 
easem, but only that form iu which the local affection either 
baa changed into a ^^neral disease or represents only a mini> 
mal part of the universal disorder (mycohemiay, which then 
has originated in some remote locality— in a small skin lesion. 
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in the lungs, or in the uterus. It would be quite as justifiable 
to discuss acute miliary tuberculosis under diseases of the 
heart, because some tubercles may be found in the endocar- 
dium, or under diseases of the vertebral column, because a 
cheesy focus in the vertebral column was the starting-point 
for the invasion of the tubercle bacilli. Osteomyelitis also 
belongs into the class of pyemic symptoms if it only represents 
one of the many localizations of general sepsis. 
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THE METHOD OF 



Peobably never in the history of medical science was 
the mere aunoimcement of a tlijscovery in I lie i-eulm of 
therapy iieceivetl with 8ui'h enthusiasm as was the 
communication of Robert Koch, at the opening session of 
the Internalioniil Medit'ul Congress ai Berlin, in 18f>0, 
stating that he hatl succeeded in finding a remedy which 
readei\*d trial atiimids iniuiune to the inoculation with 
tubercle bacilli^ and brought thi* disease to a standstill 
in uniinala already afTccted. The mere rumor that ex- 
periments with this I'emedy had lK*en made on human 
beingSj and had led to favorable results regarding the 
cure of tubercular diseaseSj found a hoi>i:?ful and believ- 
ing public* With equal faith, physicians and laymen, 
with but few exceptions, aekni>wh»dged as facts tlie uiost 
unlikely cumtive results^ even I ho these were dii-ectly 
contradictory to what experience had taught until then. 
Thus it occurred that the ft^'liiig of hopeCul exi)ectatiou 
mpidly attained, by a pcculijir form of epidemic sugges- 
tion and autosuggestion; the sti^ngth of a couvictiou, 
such as is otherwise oidy based upon proved Results, and 
it is not astonishing, therefore, that^ when Koch actually 
published his experiences regarding the treatment of 
tuberculosis in man, it seemed as if an ecstasy of joy 
had seized upon humanity. A new era of human hap- 
pinees appeared to have been inaugurated, in which the 
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bugaboo of tubereiilosis was depiived of all its terror, 
and iti which thti beautiful dream of the curability of all 
diseases siemed to have become attainable reality— -an 
era which caused the shares of life insumnce companies 
to rise, Had which incited some fiintastic prophets to 
ventilate the question what mankind would do in regard 
to the expected overpopulation of this earth. 

And what were the foundations of these Utopian 
hopes t The following hopeful, but, nevertheless, mod 
e^at<^, sentences of Koch in his fundamental work ; 
*' Weitcro Mittheilungen iibex ein Heilmittel gegen 
Tubei-culose " (Further Commanications Kegarding a 
Remedy Against Tuberculosis) : 

(1) ** Success (in tuberculosis of the glands, bones, 
and joints) was the same as in lupus ; rapid cure in 
recent and mild cases, slowly progresslDg improvement 
in severe cases. 

(2) "These experiences lead me to assume that incip- 
ient phthisis can surely lie cured by this remedy. This 
may in part also ajiply to Ciwes that have not advanced 
too far. 

(;)} **Statistici? are still wanting to show that the cure 
is a lasting one, for it goes without saying that recur- 
reuces arc^ for the lime Ix^iug, not impossible ; however, 
it may be prcsiuned that they may be cured as readily 
and as i^pitily as the lirst attack.'* 

Hopeful as these sentences sounded to him also who 
had the opportunity of observing in the course of years 
the relati%'cly insignificant results of the therapy of 
tulierculous dist^ascs of the lungs, still they established 
certain limils. They caused immeasurably more to Ije 
expected frtmi the new method, and accorded a much 
wider scope to the activity of the physician than was 
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the cnao with former modes of treatment. The unqueB- 
tioued results accomplished by the former modes were 
not 80 mueh due to the active remedial ii^tion upou the 
patients as to the systematically coudnet'ed hygieDic 
treatmeDt and to the guarding against harmfnl influences, 
whei'eas the new standard confined the method of cure 
to rather narrow limita How will it be possible, then, 
to explain the exuberant interpretation accorded to the 
statements of Koch f Quite a series of circumstances are 
active in this respect^ and their enumeration is of im- 
portance in forming an opinion in regard to a period 
which is quite unique^ and to events which are without 
parallel. 
The following points must be taken into consideration : 

(1) The faseiiiatiug name of an investigator who 
founded exact bacteriology, and who, with every new 
disoovery, however much antagonized at the beginning, 
enriched knowledge by new facts^ was bound, in those 
who do not appreciate the difference between demonstration in 
the laJboraiory^ in the trial animal^ and demonfttration at the 
bedside f to call forth the opinion that the inve^ti^fitor who 
apparently never faUed in the aZwi^ domain^ would surelp act 
with the mime reliahUit^ in the realnm of human pathology 
and therapy — ^an opinion, however, which was unfortu- 
nately erroneous, in that these realms are entirely different 
with entirely different premises of acicniific reasoning and of 
contemplatum of oltservations, 

(2) The joyous astonishment that for the first time 
a therapeutic method which had arisen upon truly 
scientific, experimental principles was applied to fully 
analogous eases of disease, wher^is before the objection 
couldbe raised to all remedies tested and tried on the 
animal that pathological conditions produced in the 
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animal were never identical with what we call dlEease iu 
man. 

(3) The startling fact that the remedy was, at the 
same time, a means of diagnosis. This natumlly opened 
the door to the fever of speculation and to the passioti of 
establishing, in an apparently scientific mannerj truly 
natnral philosophical hj^Kithoses, and even the bold 
accusatioti did not fail to appear that some fonii of ebemi* 
ical affinity of the remedy to the noisious substances in 
the body were the cause of the striking phenomena, 

(4) According to the f^w of emdraMf^ which also governs 
therapeutic methods^ the minds of physicians and lay* 
men who, until then, were exclusively ao^^ustomed to 
look upon fever as an enemy to be emtdxited iPitJh all possible. 
means, were favorably affected by the very paradoxical 
contention tihat the onset of fever as a sign of the effect, 
the beginning, and, at the same time^ the most essential 
tool (if this expression is permissible) of the cioutive 
method. The famous sajring, ^' Credendum^ qaiu absur- 
dum ' ' ( Because something is against the existing opinion 
and experience), if energetically advocated^ still stands 
the best chances of being recognized. 

(5) It should not be forgott-en that the majority were 
Strengthened in their belief in the correctness of all — even 
of the therapeutic — \iews of Koch by the tact that his 
statement as to the appearance of a febrile reaction after 
adminLstration of his remedy was very soon confirmed, 
thus demonstrating, ad ociUtm^ to the dubiotis ones that a 
powerful agent was active. This conviction was bound to 
gain strength when the extr-cioniinarily striking changes 
of the parts that had been affected by lupus demonstrated 
in a most unanswerable manner, even to the skeptic, the 
apparently typical reaction of tubeniiular tissue. Thus it 
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was not astonishing tliat these extTaiOrdinary phenomena 
exerted most fuftfdnating effects npon investigator and 
obaervt.*r, and, iu combination with the general tendency 
of generalizing manifestiitioiis, as rapidly as possible led 
to conclusions which could not hold their own if subjected 
to serious a priori criticisnij and which under no circum- 
stances cori^esponded to the strict method of deduction 
of natural sciences. It was not only that after the 
employment of the injections changes similar to those on 
the external skin were believe<l to be noted everywhere — 
in the lungs, hiiynx, kidney, or to be inferred acconiing 
to the methods of examination practised until then — but 
the unpardonable mistake wsis made (in accordance witli 
the old maxim that so often has l)een a cause of error 
—post hot'^ ergo proper hoc) of considering everything 
thai oecurred to the patientM durittg or after the u^' of the 
itfjectiong as the effect of the tatter. The consequence was 
that hyperemia and swelling of the larynx, new f*>cal 
manifestations in the lungSj cough, increased sputum, 
etc, were regarded as results of the remedy without 
aacertaining, by control observations in patients that were 
not treated, how often thc^kj symptomSj l>elieved to be 
specific in those case^ occurred also in the normal course 
of the affection^ being therefoi*e, hb it were, normal man- 
ifestations bound to accompany the typicid course of the 
malady. Any one accustomed frequently to examine 
consumptives of mild or stnere types, especially doubt- 
ful tase>i, will not long be uncertain fus to the changes of 
the 8«i-calliHl physical signs over the lungs: how rapidly 
rfiles or friction sounds disappear in one place and arista 
in auother, how conditions of dnlness and respiratory 
sounds alter their manner and chanicter, and how also 
the other lociil and general symptoms vary, according to 
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the contlitious of the ctiRo and to the iiidividuttlity of the 
patient. 

Any one who brings all these ehaiigeJs into casual rela- 
tion with SL c^rtaiu remedy, who reganls all accidents in 
the tmLn of the cliBcase, especially the favonible ones, 
as eonsequenc4?s of the treatment, miL«^t not be aBtoni^hi^d 
if the patient or the opponent to a certain line of treat- 
ment considers the evil consequences also from the 
erroneous view-point of aiusality. Any one who believes 
a remedy to be very efficacionSj and acknowledges its 
eff^ts only when it leads to favorable results, must not 
be surprised if others ascribe to it quite as energetie 
consequences of an unfavorable character. Thus it hap- 
pened that hemorrhages, intestinal and laryngeal per- 
forations and tubercle eruptionSj meningitis^ etc. — in 
short, all changes charaeteristic of the diaease^were 
regarded as the effects of Koch^a treatment, naturally 
without the shadow of a proof, simply and solely because 
tliese events were consecutive to the treatment. And 
yet our deiluctions in such cases, if they are to remain 
scientific, are extremely limited; for we can only claim 
that^ if apparently new eruptions of tut>ercles are pres» 
entj the remedy in question (provided it was employed 
sufficiently long) is not capable of preventing the prog- 
ress of the disease; but we can never, since the age of the 
tubercles can mi be egtimaiedf contend with the slightest 
claim to conclusive evidence that inflammatory processes 
or miliary nodules are due to the remedy. Such a claim 
could l>e anccesafully npheld only if all similar manifi^' 
tatioiis could b^ excluded with certiiinty in patients that 
are not under treatment. However, this is impossible, 
since at autopsies on consumptives, even in the eeverest 
casea^ with extensive cavities and caseations, it is always 
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noted that fpeah eruptions can be found in some localities. 
Engorgements in the brain, in tbe luugH^ bomorrbages 
into tbe pleiim, rupture t>f eavitii% appcamnt^e of pneu- 
mothorax and of pyotborax, and winiilar oeeun-ences, 
were in a like manner claimed to bt» eifects of tuberculin I 
And yet daily oliservation teaches tbat, in a consump- 
tiye who dies witb gradually iuort^asing anemia, the 
more marked stasis manifestations ai« almost always 
absent^ but that, if be succumbs to an acute aggravation, 
with a relatively good condition of {itrengtb^ fi'esb crops 
of tubercles and venous hyperemia of tbe brain and of 
the lungs with hemorrbageH of thf> pleuni are always 
demonstrable. So^ too, high grades of venous hyperemia 
of the brain and of the lungs are often— yes, probably 
always — noted in children who rapidly snccumb totuber- 
calous meningitis wilh severe muni festat ions of respira- 
tory insufficiency, and it is not to be wondered at if a 
eaise of tuberculous meningitis taking a fulminant course 
under the Koch treatment presents a conspicuous hyper- 
emia of tbe cranial cavity. Hyperemia and cyanosis 
are here only the consequences of the raspiratory insuf- 
ficiency, and when the latter is absent, venous stasis will 
also l>e wanting^ in spite of the treatment after Koch. 
Thus our casej* of tuberculous meningitis that succumbed 
during the Koch treatment, at tbe autopsy of tbe brain 
showed absolutely no abnormities of the above category j 
special manifestations which might have been ascribed 
to the effect, of an agent that greatly infltu^nced tbe 
tissues were likewise absent, and also the signs of sure 
proeeeses of recovery, 

As it is impossible to prove in many cases that intes- 
tinal ulcers of tuberculous patients are favorably affected 
by a remedy, ao it ia also impossible to demonstrate thai 
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fche injection haa been the cause of a perforation; for «© 
observe, at the necropsies of CdBes not treated^ ulcers in 
the most variouH stages of necposis and clearing up^ and 
yet^ as experience teaches^ perforation may occur in any 
form of treatment. 

It was nei^^essaiy to premise these remarks of a general 
nature, since they eleiir the situation and permit ua to 
define our gtatidpoi 111; for those who acknowledge their 
correct uesa will agttM.* with U3 that all changes which are 
€3tplic4ibk from the above- tHentioned tiew-pmni of n4xtural 
actmUj and which under every form of treatment are idih eer- 
tainly obnerved^ tmtk an ordinary course of the disease, in a 
definite number of cases^ must not he lUUizedf pro or cow, so 
long as a cogent causal connectiou between them and tJie 
therapy is not proi'ed as the special peculiarity of the case ^ 
and particularly by its great fre^eneiff every other reason 
than the distinct therapeutic interference having been 
excluded. A mere coineidenee m to time of an entirely 
unexpected event with a therapeutic measure does uot 
JT^ify ns in construing such a c-onnection. 

The real criterion furnished by facts already easting h4ts 
beeft entirely tost si^ht of in judging of the method of Koeh^ 
and by no means rare events of daily observation tcere con- 
sidered as something ntver »een and never ocmtrrlng in the 
daUy course of events. And, further^ let this be remem- 
bered: it is not in accord with the usual cnstoni that we 
8hoald gauge according to the method of Koch, well-tried 
methods^ successfully and with certainty employed in 
deciding as to admission into life insunine« aod into the 
army, as to the choice of an occupation and the feasibility 
of marriage, and at once to cast them aside as mislead- 
ing aud insufiScient if the results do not correspond to 
those of the new method. Quite the contrary^ the Koch 
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metliod should lie measured by the old standard, aod by 
this criterion that rests upon experieoce we should deter- 
mine the deeper insight accorded by the new discovery, 
21 w not incumbent upon m to prove what our old vuihod in 
capaMe of accomptUhingj for fMt we knowt4ia nicety; hut it 
mitst^ be demomirated that the viethod of Koch ackitwes the 
same results^ or^ as some hotspurs iciil hare i7, even more. 

Altho the material collected so far of obaervatious ex>u- 
eerniDg the Koch treatment is quite voluminous euoii|?h 
to form a final opinion, si mple statistical weighing of the 
results can not alone be determining ; for, as is the 
nature of such dcmonsti'atious^ every fact brought for- 
ward in favor of a certain maxim can easily be opposed 
by another fact that proves the contrary. The history of 
medieiue furnishes numerous examples that, by reason 
of such opposing results, the moat contradictory views 
have been fought out, with equal tenneity upon statijs- 
tieal ground, by friendB and opponents of a dogma. 
If such an unlimited applicability of statistics greJitly 
implicate the determination of clear facts of nncompli^ 
c^ted obwjrvation — for instance, of eti ological problems — 
it rendei's the solution of practico-medical questions still 
more difficulty and an incontrovertible conclnsion can 
probably not be drawn uotil af1:er years of observation, 
when the zeal of the opponents has calmed down, and 
when all accidental and temporary influences upon the 
final result will be excluded. 

Tho we believe that empirical inresiiffation has already 
s^tm most strikiuffli/ to the unbiased that the diagnostic im- 
poiitmce of the method in a very fimitetl one^ since not really 
the tttherculoHH process^ hid eetiuin factors which are often 
hid not tdways and prineipaUy connected with it^ cavse the 
(fppareat premlmce of the reaction in the tubereulou^ / and. 
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aJiho we arv further conHnred that the therapeutic impor- 
ianvf of the mrthod in the form (fH Jir/it advocated by Koch^ 
and prohahlif aim in the moftljjcfjtions q9 practiced now^ is not 
capahte 0/ proofs still, jirconliug to what we have jnst 
stated, thig is also a subjective view which, in spite of 
our large material of observations, can not claim any 
greater value in the opinious of many than that of any 
other Scientific observer who is wediled to the opposite 
view. We must endeavor^ tJierefore, since we can not 
await the verdict of long years of statistics, to attain our 
end tty some other route— n p., to arrive at a critical, 
scientific, objective appreciation of the method. This cjin 
be accomplished only along the unobjectionable road of 
demonstration according to the maxims of natural science. 
Howeverj the fundamental principles of this method 
must l)e made clearer than was the case so far. General 
law8^ accord inff to which retLCtion and cure may take place in 
the orffanhntj must be elucidated in a sober manner. No 
new law must hf proclaimed until its title is demonstrated 
and the nvemmti/ of creating it, since those known up to 
the present are not sufficient for explanation, or are faulty, 
Climcal experiments undertaken with all the required 
precautions must Im utiUzi^d to determine whether Koch's 
remedy in reality possesses the tiped-fic action ascril)ed to 
it, whether it iseflfeetive only in Un!^ preumi mmpomtion — 
if., as the product of tubercle bacilli, and whether it ^^-rpr- 
cwTf* itn injluence onhj by virtue of Hm spce{fic hotnologouH { O. 
Roscnbaeh ) attract h7i to tuhereutouH^ or merclp on aeeount 
of a ccHain ajfiuiiij to adjacent hmUhy, iimitc». 80 long as 
these questions are not answeredj it is still safe to eon- 
tend that the apparently healtliy who does not react to 
the remedy may still have hidden tuberculosis^ sLnc^it is 
not easy — at leastj iji the realm of human pathology— to 
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furnish the only telling proof of tlie contmry by necropsy, 
and since the jjroof is still wanting in the fiowwim of rtHiwwrJ! 
paiJiohfftj^ and no attenipta were made bs yet to render the 
same with suflicient thorotighiieas* The only other pos- 
sible objection that the absence of tuberculous piTK?e,ssea 
at the necropsy of individualB who showed a distinct re- 
action to the injections of tuberculin should be regarded 
as the resorption of tuberculous tissue enhanced by the 
remedy J is proljably not regarded as worth serious con- 
sideration. 

It is necessary, at)ove all, to elucidate the relations be- 
twem, tuberculin mid the febrile process in every directimtj 
and the following questions are still to be answered: 

{!) Is the rise of temperature caused by the prepara* 
tion in any relation to the specific nature, or is this effect 
possible without it^ — i.e., would the product of other 
varieties of bacteria than tlioae iociting the tuberculoug 
process be capable of causing fever in the tuberculous? 

(2) Can local manifestations be brought about with- 
out rise of the temperature of the body, or are both 
actions insepanibly associated f 

(3) Are both actions in causal coDUection and mnst 
one precede the other T 

(4) In what c;i.usal connection do they standi For 
instance, does in lupus the change of the lupous tissue 
arouse fever, or is it a consequence of the fever j respect- 
ively, do both symptoms occur about simultaneously os 
the consequence of a third ehange I 

It must be c^insidered at the same time that the appear- 
ance of local changeSj before the thermometer announces 
a rise of temperature, is not sufficient to demonstrate 
that the disturbance of the tissue is the primary, and the 
thermic effect the secondary, event. For it is quite con- 
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ceivable that the local pbenomenoiiy which is accessible 
only to the sense of sight, becomes earlier manifeat to us 
merely because the equivalent changes of temperature 
arc not annouueed in an equally definite manner by our 
method of measuring heat. There is scarcely room for 
doubt, according to the previously reported experiments 
regarding the action of antipyretics, that the influence of 
the i^medy upon the temperature of the body begins 
quite early. All these questions are still open for solu- 
tion, and not until after it has been demongtratcd that 
tuberculin affects the tissues even without the eonneet' 
ing link of fever, or that rises of temperature and local 
reaction are^ coordinate effects of the remedy ; not untU 
after it hus been shown that toxins obtained from other 
micrt> organisms, alt ho they cause fever, stiU do bo only 
iu individuals who are affected by bacteria of the same 
species; and not until after it has l>een further sho^Ti 
that they cause a si>ecific reaction only iu tissue dis- 
turbances due to homologous causes, 7*eniaining ineffective 
in others; can the question of the possibility of a specific 
effect of the prepamtion used now in tuberculosis ( which, 
however, we deny), either in a diagnostic or in a thera- 
peutit^ respt^^t, Ik? considered as settled in a positive sense. 
Of the questions here propoundtrd, the answering of 
which alone will be able to furnish positive disclosures 
regarding the manner of action of Koch's remedy, that 
one concerning the importance of the febnle rise of tem- 
poratun:^ has l>een definitely solved. Neisscr (Ber, der 
Schl^ft. Gmdhehaflfur vatrrL CuUur^ 1^91)? following my 
proposition, has, by administering doses of antipyrin 
two to four honm after the injection of tubereulin, suc- 
ceeded in cutting short the fever in eases of lupus, and 
yet he observed the local reaction to occur in its fiiU 
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potency. This confirmed the purely atbermic effect 
the remedy, which I had already achieved in the in- 
jected, and determined that the local irritative action of 
tnt>erculin becomes manifest also without the connect' 
ing link of the rise of temperature. It is to be hoped 
that the other objections emphasized by me may also 
come to a satisfactory solution within a short time. Then 
only will it t>e possible to establish a generally accepted 
theory of the effects of tul>erciiHn. 

The second important discussion relates to the fact 
thatj upon the application of Koch'B method, and even 
with the employment of sraaller doses, individuals with 
tuberculous affections unquestionably — cderi^ p<jrilm — 
show a normal reaction more frequently than persons in 
w^hom tuberculous implications may be excluded to a 
certainty. According to our opinion, the following 
deliberations are worthy of consideration in this respect: 

The predisposition to l>ccome affected by tuberculosis 
couBists in a Bum of qualities which we know— for in- 
stance^ heredity, insufficient development of the thorax, 
tendency to digestive dislurbancesj Irritability and weak* 
ness of cardiac action, and some other qnaliticj^ with 
which we are not familiar aa yet, among which certain 
chemical compounds and a certain indolence and wcJik- 
ness of the defensive appamtus of the body surely play a 
part. Bince it mmit Ix* lussumed that tubercle bacilli are 
everywhere present, but since, according to experience, 
their preferably favorable develupment is reirtrictcd to 
those especially predisposed, it is impossible for clinical 
criticism, iu spite of the progress made in the etiology of 
diseases^ to reject the principle of predisposition, for the 
importance of this conspicuous factor forces itself anew 
upon every observer, not only iu respect to tuberculosis, 
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but in every epidemic in which, in spite of eqnal chaiiees 
of becoming iiiftx'tetl, single individimls are alone in- 
fected, freiiuenlly but one in a numeront* family. If the 
principle of predisposition had not yet been known to 
ufl, it eould havt! l>een inferred from the action of the 
t«mpemtuix? a titer tuberciilin inject ions and from the 
difTerent forms of reaction after the same doee. 

One of the two tmktiown quantities in the equation of dis* 
ease by an infection, the carrier of infection, is known to-chiy 
as to its naturo, hut, nnfortunately, not according to ita 
quantitative relations. If it were ^o in the individual catte, 
the extent of ttie predisposition could be inferred froin the 
result. We are in a [toisition to aceomptish this thanks to 
the investigations of Koch, with reference to the febrile reac- 
tion, since we know exactly the potency of the irritation— 
viz. . the inject*id dose. Eitperiment, the artificial production 
of infectioua d ji>ease», i^ not in a position to soWe this question^ 
because an important part, possibly the most important one, 
of the factors? constituting? predisposition is at once eliminated 
in that, owing to direct injection into the blood, all defensive 
apparatus of the b<Hly» which otherwise would prevent infec- 
tion or render it more difUcult, are overcome forthwith. If 
we consider, f urther« that comparatively enormons quantities 
of microlx.-:! arc utiUzc^l for the injections^ the differences Ix;- 
tween disease as observed cUnically and diseiise calliHl forth 
by exptn'iinent will bo better appreciated. Since tubeTCulin, 
according to our own investigations, is without any effect if 
intnMlucctl ix\Uy the stomjicli or into the rectum, as it is prob- 
ably d«>slroyed by the process of digestion, being analbuniin- 
OU3 body, we see again that an analogy between the mode of 
infe+tion by direct introduction of toxic ^ubstanci^s into the 
blood and clinicu) conditions is incongruous, and we here also 
encounter an ohst^icle to the complete recognition of what 
constitutes predisjiosition. For even now we are able to 
measure only that part of the predisposition whirh I would 
call the internal one— in contrast to the externiil one, which 
lirotects the body from the absorption of noxioue substances 
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into the blood aDd tiB^iuee; whereas the internal means of de- 
fense, which binder the colonization and development in the 
Ivlood and in the tiesues, depend upon oxydative processes and 
in part also npoii changes of the mitritive soil* 

We have frequently observed that individiiiils who^ 
have become tubercoJous were possessed of a iiiuiilw^r of 
remarkable similarities of their physical tiualities, and 
we concludej lu^eordingly, that the poawsessioii of the*so 
qualities predisposes all the more to beeoniiug affect wl l>y 
tulierculoms the more developed and the more numerous 
they are present in one and the same individual. A 
person with a paralytic Ihora^e ia^ as we assume, predis- 
posed to tuberculosis; that he actually becomes aff(*cted 
by the diseaae is uncertain, and it would be more than 
bold lo establish a positiv^e pmgnosiH in tlus i-c.speet. It 
appears from experiences gathered from mediciil observa- 
tions made in the course of centuries that one of the 
peculiarities of the tuberculous is their gi-e^it tendency to S 
become feverish j for the great majority of these pat i en tSj ™ 
even in less pronounced cases, manifest interciu^rent 
Blight rises of temperature. Ho'weverj to consider these 
elevations of temperature also as a sum sign of tubercu- ^ 
losiSy aod t'O conclude from these febrile movements in H 
every individual who is suspected of being tuberculous 
that the pathological process at the bottom of the condi* ^ 
tlon ia in reality tuberculosis and nothing else, is (even H 
if this conclusion be correct In some cases) risky in still 
more instances, for we know that a hidden suppuration ^ 
and other affections may also have produced the fever. ■ 
Sine-e it is a postiilat^^ the correctness of which will not 
be denied by any one, that fever in infectious diseases is 
due to the invasion of ptomaines of the genenitors of the 
fever, or of toxlna in general, into the circulation, 
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may safely conclude that^ if fever is present in conse- 
quence of a pathological proca^a bmnght about by bac- 
teria, this is caused by an iuvasion of the prod acts of 
microbes iuto the bliiod current* If a patient afflicted 
-with luciil foci of bacteria has no fever, we are forced to 
aasume that the quantity of the products is still too small 
relatively, that the products were prevented by encapsu- 
lation from entering the circulation at all, or that the 
individual in question has a limited predisposition to 
react feverishly. 

If some one shows a marked reaction even after the in- 
jection of tuberculin in Ftniall doses, so long as it is not 
demonstrated that such a patient does not have any fever 
after the injection of other toxins, only tlrn t conclusion is 
permissible that he Ijelongs to the alwve-nientioned cate- 
gory of patients whose heiit-developiug appai^tus are 
peculiarly sensitive, and as we know that the tuberculous 
are the verj' ones that possess this quality to a remark- 
able degree, the inference is justified that one so readily 
and so markedly affected by fever may possibly be also 
predisposed to tuberculosis^-i*,^., may be affected alreadyj 
or will sooner or later become involved. But the con- 
clusion that he now surely is, or is bound to become, 
tuberculous is illogical ; for then we would be obliged 
inversely to conclude also that any one who has no fever 
is not tuberculous or is not inclined to the disease. This 
would be an error which could l>e instantly refuted, not 
only from a logical standpoint but also by experience 
and observation, as we know many consumptives who do 
not have any fever for a long period, and as fever, after 
Koch's injections^ even in severe bacillary phthisis, eilhex 
does not occnr at all, or only afler the employment of 
laiTge doses (which would cause fever even in healthy 
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individuals, if they were given ae initial dosee). To 
lessen the foree of tlie^ argmneiits, foauded upon expe- 
rience, tlie defenders of the specific action of tuberculin 
upon tnljercnlons (homolof^oufl) proce^sses maintain tliat 
tliMBe wlio do notliave any fever are possessed of enciipsn- 
lated foci not acceasible to the tuberculin. This espla- 
nation manifests a Btandpoiut that is even more iinten* 
able, for here again arc logieal and actual mistaken. The 
patient is feverish because the toxins locally produced 
rea<*h the cimulatioii; he has no fever bec^iusethe foci 
are encapsulated j but lie is bound to become feverish so 
soon as they reach there, provided their dose is large 
enough to atlecfc his heat- regulating apparatus. What 
occurs in tuberculin injections 1 ^Vhy does the tuber* 
culouB patient uot become feverish^ altho the ptomaines 
enter the blood in sufficient quantitieSj and thus all con- 
ditious for the development of fever are complied with! 
The answer must necessarily ber Because the dose ia 
relatively too small. And, indeedj an increased dose 
invariably creates fever. The patient did not have fever 
previous to the injections because the quantity of the 
toxins was loo limited^ or because his foci were so weU 
closed :^ainst the eirculation that only small, or rela- 
tively small, amounts entered the blood. He b€<>omes 
feverish at once when his limit of tolerance to the toxia 
hiifi been deleitniued and the dose is n^gulated accord- 
ingly; only, since it is his predisi>ositiou not to be easily 
subject to fever — i.e., l>eing less iiritable — he requires 
higher dosea To save the theory of the specific action 
of the remedy, uot the only conclusive attempt at de- 
fending this view by demonstrating the ineffectiveness of 
all other toxins is selected, but a special hyiJotJicsis is 
construed whicli introduces a cew axiom knowu liereto^ 
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foroi^yin homeopath y-^iiamely^ a specific action of the 
toxins upon the tissues homologically influenced by theni 
{mmilia mmUibm), This view m thus far supported ouly 
by the manifestntions in facial lupuB; all other theoreti- 
cal considemtionB and the obBcrvations at the bedside 
are opposed to it. It i« not yet opportnne to attempt a 
fall explanation of the condition in lupus, I do not 
mean to deny that a tissue which is uuder the influence 
of an irritant that is well defined qualitatively and 
quantitatively will moiie readily respond with a more 
marked rea^'tion to an Incretise of thia irritant than 
healthy tissues. However, I wieh to eniphjisize tliut 
tiasue in the neighborhood of a lupous focus^ strictly 
speaking, ia not a normal onej healthy aa it may ap- 
pear; it is in a condition of irritation^ of exalted activ- 
ity, even at some distance from the actual lupous focus, 
the extent of which we are not really familiar with, and 
which is unquestionably greater than can be estimated 
by tactile and vismil impressions. The ti^ue in fane* 
tionally alteretl, a*s bmin substanee in the neighlx>rhood 
of a focus of iufiamniation or softening is iu a condi- 
tion of functional irrifeition — the remote action of the 
focus. The procemes iu lupus may, with due reserve, 
be explained tiB follows: into a tissue which, owing to a 
certain local armngemcot of the veaaels^ is of a peculiar 
chamcter, and, besides, is in a condition of defense — i.f,, 
of increased irritability — suddenly a considerable quan- 
tity of a certain — T do not say specific — irritant is in 
troduc^d, and thm additional marked irritant is con- 
ducive to a considerable increase of the local inflamnxatiou 
which Uiiturally affects the functionally imtated tissue to 
a marked extent. The simultaneously arising fever may 
1)8 a coordinated event accompanying the intense intlam- 
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mation, but it may al8ol>e — aiul thin is more likely — ^th©^ 
expression of the geueriil irrihition, of tli«> summation of 
smaDest local intiammiitions, r(»i4pc»rtively irritiitions, 
which natni-ally, in tht>st^ thai are pmdisposed, moat 
accompany the invasion of the cLiTuIatioii by a larger 
quantity of substances that produce? fever. The final 
effect of such a marked local (and general) inflammatory 
irritation must manifest itself in neerosia of the inflamed 
tlasiie; we note, for instance, that the pus corpuscles in 
all sev^ere inflammations present a kind of coagulation 
necrosis. However, a proof that tuberculin exerts aspe- ■ 
eific effect has not l>een fumifihed by the observatioDS 
reiMirted up to the present; it would be given only when 
it is demonstrated that other toxins and phlogistic sub- H 
stances do not possess such an effect, and that tul)erculin 
never cimses a ioeul irritative action in purely inflam- 
matory afifections of individuals who are predisposed to 
reactionSj but who are not demonstrably tnberculous, 

No proof exists that there is a difference between local 
reaction and general reaction; local reaction, accx>rding 
to experience, is only a special cam of the general reac- 
tion — namely, the expression of a specially increased irri- 
tability in certain districts involved in an inflammatory ■ 
pathological process. It depends upon the general 
predisposition and upon the more or less favorable con- 
ditions under which the remedy is introduced into 
localities that are especially irritable. It must be left 
undecided whether the fiinctional increase of the inflam- 
matory processes that were present even before the 
injeeliiJUj enhances also, by virtue of certain influences 
upon the entire organism, a febrile irritation of the tis- 
sae of the entire body, which possibly might have been 
preexisting. 
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The opinion expressed above is confirmed by the 
action of tuberculous affections of the skin upon appli 
cation of the method recommended by pharmacological 
observers — ^injection of cantharidin acid salts; local 
reaction occurs here also in lupus^ and, according to some 
observers, also in the larynx; here, too, with a comx)ara- 
tive strength of the dose, and in those that are especially 
predisposed, marked fever becomes manifest afi a sign of 
the local and general irritation. That the reaction is 
strongest in the £ace upon the application of tuberculin, 
and that a lesser e^ect can be determined in the larynx 
— none, according to our observations — depends^ aa 
stated above, upon the fact that the skin of the cheeks 
(feverish flush) and the mucous membrane of the nose 
and of the mouth are always particularly affected by 
the action upon the body of any substance productive 
of fever, owing to certain local peculiarities. This fact 
does not appear remarkable if we consider that the skin 
is the principal heat-regulating organ, and that the 
mucous membranes that exhale water also play an im- 
I)ortant part in the febrile process. The chief localiza- 
tion of the disease in infectious diseases is likewise found 
in the external skin and in the mucous membrane of the 
mouth and pharynx. 

Thus we arrive at the following conclusions regarding 
the effect of Koch's remedy : 

The remedy is a phloguftic one, and not different from 
other substances producing inflammation — i,e,y it creates 
in a relatively small dose (the size of the dose is a rela- 
tive conception, being dependent upon predisposition), 
an irritation in the body manifesting itself, the higher 
degrees it attains, in typical inflammation — yes, even 
suppuration; this irritation is bound to affect all parts 




I50 PHYSiaAN VS. BACTERIOLOGIST 



of the body, since it occurs in iudividaalB that are en- 
tirely weO, and since in the tuberculousj in whom it ib 
particularly marked^ it does not, after all, depend upon 
the seat of the affection. If the ejEtent and the intensity 
of the local reaction {we mean in this instance not only 
the reaction of the diseased tisaue^ bnt that of all areas 
aflected by the action of the remedy) is especially great, 
llhere ariaes^ BinialtaneoiiBly with the disseminatedi local 
reaction which often can not be recognized by our 
methods, the general reaction, the febrile rise of tem- 
perature — i.e., a summation of the processes of irritation 
causes a measurable elevation of the heat of the body, 
accompanied, under the action of the remedy^ with a 
destruction of larger quantities of blood, either by the 
direct effect of the remedy upon the blood, which is, 
EDlikely, or by the reactive activity of the cells which 
inquire more blood for their incix*ased activity. 

But since we Icnow that reaction depends upon a cer- 
tain predL^sposition, it is obvious that reaction, and 
febrile reaction at that^ must always occui' when the 
eflfect of hiberculin has attained a sufficient degreCy and 
this, aa ia a priori clear^ must also be the case in the 
healthy. However, from our observations we have seen 
that prediKposition is not a definite quantity, that it may 
change, that it may be diminished by habit (vaccina- 
tion), and that it may, under certain circnmstances, be 
intensified. It follows tliat there are not only individu- 
als who react more niarkt*dly at times, but that there 
most also be pathological processes and other changes 
of the life conditiona of the organism which intensify 
irritability, and, hencCj the predisposition to rea<!t to 
tuberculin. Now, all these are influences which in 
themselvee act a^ irritants, and either locally or gener- 



REMARKS ON KOCH'S METHOD 151 



ally produce an enlianced fuuctioca! irritabiUty — eoiidi- 
tions, therefore, which in themselves call forth injlamma- 
tofy processes. In pleurisy^ in all forms of inflamiiiatioQ 
which attaia higher intensity, and^ in that they them- 
selves produce fever, which indicate that the patient is 
capable of a febrile rise of tempeniture in response to 
certain irritants, the introduction of such a potential 
new irritant is bound to call forth increased reiw'tion, 
and, therefore, a special rise of temperature. This, 
however, does not solve the question whether the more 
marked local reaction, as in lupus^ is the cjiuse of the 
fever. We believe the question may be answered nega* 
ti%*e1y in this direction, for the action of healthy indi- 
viduals proves that no pathological focus need be present, 
the increased local irritation of which by tuberculin 
could be set down as the cause of the fever; the aumma^ 
tiou of the small local reactions of healthy parts is 
sufficient to accomplish this, Naturally, the result 
must become intensified if there exists an increase of the 
local predisposition to I'eaction, besides the general fac- 
ulty of reaction in a ci re um scribed area, as in inflamma- 
tory processes. 

If we consider, farther, that the dis^tse as such does 
not represent a knmpn quantiiif, but that in all patholog- 
ical processes we are dealing with only a fuiidiotud dis- 
iurhance manifested in greater or lesser changes of all 
processes of life, it is evident that the form of disturb- 
ance, whatever tissues are involved, is merely the 
expression of the potency of the acting irritation and 
of the reaction of the organism. Therefore, the extent 
of each and every new action upon the organism will be 
determined not only by the form and magnitude of the 
existing pathogenic agent and by the focal manifi^ta- 
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tions of the tissues, but by the functional disturbance, 
and, above all, by the faculty of the oi^anlsm to produce 
an inereajied or dccrensed perfommnee. For instance, in a 
patient suffering from sevene tuberculosis, whose fever 
is ali^idy very hijs^h, a oew febrile irritation is often 
no longer able to produce a further elevation of tem- 
perature; therefore, apparently, he will no longer re- 
act; in any case^ he c^n not be used for experiments 
conc^mtng febrile reactdon* Thus an equally jiiBicted 
patient who never had any fever will often not become 
feverish upon a new irritation (unless the irritation 
exceeds the previous ones considerably), just as a 
healthy individual, according to his cupacity for irrita- 
tion, will or will not show fever, according a^ he resem- 
bles the first- named or the last-uamed individual in re- 
gard to irritability. If it were proved that certain 
pathological processes intensify the predisposition to 
react to febrile irritations, an irritant creating fever 
could be utilized as a diagnostic aid only when these 
definite processes arc at hand. However, it is obvious 
that not much is gained thereby, for there must exist 
many diseases and pathogenic agents intensifjing the 
i r r i tabi li t y of t he tern pc rat n re - fi» rni i ng ap pii rs xXw ^ ; ts we 
know that fever is the main itf/mptuvi of the process in & 
large numbrr of affe^tionft. 

Finally, the following consideration argues against 
specificity: If there is a quujstion of a diagnostic specific, 
!his would presume a certain relation IkH ween the duse 
of the remedy and the ynantity t>t the tulierenlims pnMl- 
uets; and we would have u right to expect that, williiu 
certain limits, tlie effect will be proportionate to the 
intensity of the diseiiMC* l^nt eKperience has proved 
the contrary, fur almt>st uunotic^able affections show a 
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marked reaction^ whereas very extensive diseases maui* 
fest none, or but a very InBigiiificaDt one. Thh goen io 
prove^ not that ike relation asmtmed by Koch between tuber' 
atlin and tiiherculmis extJtfs^ but ih€it> there is ajiofAir deter- 
minmg factor^ which *« prediifpomtion — i,e.| the irritahUity 
of the indlmdnah 

Whichever way we tnm we encounter coDtradictioiis 
and unproved a^ssumptioDB^ and these contradictions are 
not compensated by practical experience, but Instead 
become still more prominent. 

The action of Koch^a remedy is, therefore^ not a 
specific J homologous one, effective only in products of the 
tubercle baeillij but every remedy produdn^ hcally 
marked inflammatory h^rilatian must: 

(1) Create fever in those that are predisposed, or, let 
tis say, must create fever if given in a dose that is in 
a certain relation to the predisposition of the individujil, 
which, therefore, is very variablej and can be ascertmned 
only empirically, 

(2) Accomplish this effect even in smalleat doses in 
those that are predisposed- 

(3) Pi-oduce^ in ftxi that are already inEamed and in 
their surroundings, n reaction which is all the stronger 
the more irritated these area« are at the time of tlie ap- 
plication of the agent causing the fever. The reaction 
will be considerably more marked if the respective pails 
are still culpable of a special action and have not been 
exhausted by previous labor. Experience confirms 
these deductions, for also the salts and the proteins of 
the pyogenic bacteria in certain doses call forth fever in 
those predisposed, and produce more marked swelling 
and reddening in locally intlamed parts. 

This characterizes the position which we assume in 
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regard to tlie diagnostic and therapeutic comi derations 
that were combined with Koch's ix^medy. The remnly 
can be utilized m a diagnoHiic aid onlif in so far as it indi- 
cates that an individual pomenE€» a conspieuoim iniiabUittf 
to the phlogistic substances detained from the tubercle baciUi^ 
which irritability is found eJ^peciaUy often in the tuber cu- 
fouSj but not excJusivehj so. Reaction^ therefore ^ does not 
signify that fbose in whom it is c(dlcd forth are tiibercHtouSf 
but simply that they are more inclined to become femrish than 
many others, lloiverer, this faeuUy of creating fccer does 
not belong to Koc*h's preparation on acconnf of its specific 
viropertif manifested only ifi tuberatlom processes^ but it is 
vrobttblif otting to tJte enormous irHiating and pus-producing 
effect of the remedy in larger doses. It irritates the cells, 
produces the effects of inflammation^ and, in lai*ge doses, 
especially in animal% suppuratiau^ and then, naturally^ 
Jiecrosis as well. 

Two roads are open to hb to judge of the therapeutic 
value of Koch^B method; One 13 that of experience; the 
other, that of critical siftiag of the principles of the 
method. The latter must necessarily lead to a negation 
of the speeilicity of the method, and to the conclusion 
that the foundation of the method of Koch^ as well as 
the explanation Koch gave regarding its mode of action, 
are entirely insuflicient to answer the requiremeuta 
which may he insisted upon in a new method of healing. 
Altho, as i^tated above, many questions ai'e still awaiting 
aolntion, and, in apite of the fact that the relation of the 
phenomena which become manifest upon the injection of 
tuljerculin, Ivm not yet been elucidated and investigated 
with thorough scientific acuity^ the existing experiences 
and the critical objectiouB based upon them are fully 
sufficient to show that tuberculin can not be a remedy In 
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tlie true sense of tlae ^ord. It is true, it Btlmulates the 
protop!;ism and especiany the tissues which are in a cer- 
tain manner functionally irritated, but the proof that 
this initjitiou is of advantage 18 furnished as little as the 
deraonsti-ation that necrosis of the affected tissue take« 
place under the influence of the remedy. What we 
designate as necrosis in lupus is merely the consequence 
of a very marked inflammation and exudation; the tissue 
does not really become necrotic, but at best only the most 
superficial layers of the skin, similarly as io the appli 
cMion of canthaiidal blisters. It is not probable that 
the tissues become necrotic — L^,y are killed — directly 
by the remedy as such; necrosis in this instance is not a 
direct necrosis of coagulation^ as in the administration 
of chromic acid or of chromate salts in which the epi- 
thelia of the kidneys enter a eombinatiou with the 
poison and in that manner naturally undergo a destruc- 
tion of the protopliism, but it is a secondary effect of the 
inflammatory exudation. The markedly reiicting cells, 
saturated with serum, become necrotic as the result of 
excessive action and saturation of the tissues with round 
cells (suppuKilion), but not in consequence of poison- 
ing. The animal experiments which apparently confirm 
the assumption of a specific process are not unambig- 
uous; they show only the very irritative action of the 
tuberculiUj or of the suspension of tubercle bacilli which 
produce marked suppuration. 

We have just siid that it is doubtful whether the irri- 
tation of the healthy or already affected tissues produced 
even t>y the most mini mat doses of tnl>et'culiii might be 
eonsideitsd advantageous to the x>uticnt; in fiict, we are 
inclined to look upon this more developed irritation as a 
decided disadvantage, for, even tho it is true that a tie- 
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sue defending itself inanifeMs fuuctiODal irritation and 
varying degrees of inflanimatjon, this is no proof that an 
inereaaed irrUation and adivU^ aho represads a tendency to 
healj the less so since the irrUation that dimnMes the cells to 
increased acthnty is a new mie. ^^ot the inflammatory reac- 
tion signifies the t^ndenetf to heal^ hut cerimn processes in the 
cell thai often run their course with mamfestutiojw of infiam- 
meAion, Inflmnmation is onl^ a secomlartf process ; to incite 
the saTne will promote tlw effotis at hfiding quite as little as 
the generation of mnoke answertt the effotis of those th^ need 
firCf altho it in well known that smoke is generaU^ developed 
when there is afire. If the most marked functional irri- 
tation were a tendency txj heal, all we would have to do 
in every ii]3tan(^e would be to add a more pronounced 
inflammation to the exi.stiug onej but we see in all forms 
of inilammatioD that nothing is more futile than this en- 
deavor. This error ia most strikingly manifest^ for in- 
stance, in the treatment for gonorrhea, in which the em- 
ployment of markedly irritating subBtanees usually does 
not produce a cure but an intensification of the original 
affect i on. To usher i u a cu re m cans i n such cases j ust t he 
avoidance of every fresh irritatiOTi, and the attenuation of the 
irritation fonninff the etioloff^ictd stthstratum* 

The Koch method grew from a wrong application of 
the principle of vaccination, in which, as is well known, 
small quantities of a bomologoas suhetanoe so influence 
the healthy cell that the invasion of certain micro-organ- 
isms furnishing simitar substances becomes harmless^ 
because, as it is alleged, they no longer find an appro- 
priate nutritive fioil in the affected organism, cither from 
the fact that combinations are encountered here which 
they were intended to form at the term i nation of their 
process of life, and the development of which from the 
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animal cell is inseparably associated with their own 
development, or because the cells irritated by the 
vaccine, owing to this irritation, are in an improved 
condition of defense, the nature of which is as yet not 
known to ns (reaction). If we should succeed in pro- 
ducing such an effect with definite doses of tuberculin, 
then, of course, the farther advance of the tubercle 
bacilli would be limited, and the method be scientifically 
justified. The following deliberation is in order, in view 
of this deduction: 

(1 ) The Koch preparation is by no means a pure, tepeeific 
8ubsUinc€j for it is probable that the preparation called 
tuberculin which, as is well known, is obtained by ster- 
ilization by heat, contains only a small portion of the 
products to be designated as toxins in the widest sense. 

(2) jR i« certain that a series of toxaXbumins is absent, 
so that possibly a substance is employed which must be 
considered as truly pyogenic, solely in the strongest con- 
centration. 

(3) The marked febrile rea<!iian is certainly not an ad- 
vantage^ it should be avoided, therefore, and the dose re- 
duced to a minimum, for the real purpose, the strengthen- 
ing of the organism, is not attained when such high degree 
of irritation, or inflammation, is produced. 

The production of a marked inflammation can be re- 
garded as advantageous only when the principle of vacci- 
nation is set aside, and we are intent upon producing necrosis 
at any piice to cause exfoliation of the tissue infiltrated 
with bacilli. However, the tendency of this therapy 
must be opposed, for the sequestration of healthy tissue does 
not usher in a cure, as Koch believes, but a road is opened up 
that is more favorable for the dissemination of the colonies 
of baciUi; only vital, thoroughly healthy tissue is capable 
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of fttm^inff a barrier against the propagation of infec- 
tion. 

Tliat no bacilli can be found in areas with exte!isive 
tissue necrosis is no proof that it is proper to produce 
this necrosis artificially. This would be in order only if 
we con Id succeed in expelling all pathological matter 
with the necrosed tiBsne. Such a procesSj however, can 
not be accomplished by meauH of the internal administra- 
tion of a remedy, or, rather, without severe injury to 
the organism^ — at least, so long as medicaments have 
no elective action and will kill only diseajied tismwSs The 
axiom, ^^ Qitod medidna 714m mtmi^ferrum vel tffnis setno/," 
is valid only for local applications to nou -vital paiia. 
We have seen at the incipiency of antisepais that cauieri- 
zation of the timue with overstrong concentrations of the 
antiaeptics (carbolic acid) acts especially favorably upon 
the progress of microbes through the destroyed tissue. 
Kow if the spontaneous exfoliation of an invading ooxa 
be favorablcj in this iust;ince artificial exfoliation is 
thoroughly harmful, for, while the fonner is brought 
about by the healthy tissue aepamtiug il^tUf from the 
affects parts in ench a manner as to ^larply defiue the 
demarcation between the necrotic area and the healthy 
one, the fonner of which liquifies at the borders, and 
the latter of which is conserved with greatest cai^e, only 
the healthy tissue should exfoliate, according to Koch. 

The fact that a remedy does not exterminate the l^acilll 
docs not, a priori^ argue against its efficjicy; on the ciui- 
tiiiry, we 1 relieve we are justified in assuming (hat a 
remedy which is a dii-cct Ixictcricide would brin^^ 1^^ Ix-ar 
not only an ineffective, but an iu;tu:dly karmfaf^ priii- 
dpla It is safe to assume that an agent which destroys 
microbes (an antiseptic) is bound to act most ddeteri* 
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onsly upon the nmch more sensitive tis^es of the bodyj 
and by reason of reported facts we do not doubt that it 
caoseB tlie greatest mischief in the orgjinism and actnally 
promotes the work of the microbes. Nor shonld it be 
foi^gotten that an effective remedy is required only to 
render the vital coaditions for the development of the 
micro-organisms as nucomfortable as possible, in that it 
alters the nutritive soil, as it were, and very weak con- 
centrations are sufScient to accomplish this. Thus we 
have shown that quinine, undoubtedly a truly specific 
remedy against the microbes of malaria, does not direetly 
effect the destruction of the parasites, for the plasmodia 
continue to be actively motile under the microscope, in 
spite of the addition of a coneentrated solution of quinine. 
If critical contemplation thus teaehes that the prin* 
ciples of Koch's treatment are uot correct, that the cou- 
stitutiou of the remedy is no guarantee for the fultilmeut 
of the theoretical postulates, bedside experience, in har- 
mony with the alx)ve^ has already shown that retil cura- 
tive successes in affections of the lungs^ which could be 
aaeribed solely to the new niethw!, have not l>eeu aceom- 
pliahed with Koch^s method. Do uot let it be said that 
patients were improved, that duluess and rMes were 
made to disappear, that normal i-cBpiratory sounds took 
the place of infiltratiou phenomena, that the sputum had 
diminished or had ceased entirely, ai^er tubercle bacilli 
had been previously made to disap|>ear under various 
forms of degeneration. These apparent successes should 
not be enumerated^ for they can be frequently observed 
in every method and in quit« indifferent treatment j in 
fact, such rejsults may be brought about even by the 
mere sojiium in a hospital, or by rest and care, and by 
abstaining from exhausting professional duties. Quite 
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remarkable results can be aeoompliRhed iu a great atun- 
ber of cases if patients come tinder tn^atnient who are well 
noiirislied and who are affected M^ith ouly slight apical 
Ciitarrh. We have known fi>r a long time that tuU^reu* 
losis, which formerly was considered ineorable^ m Ltn- 
proved, comes to a Btandstill, or is even entirely cured, 
in quite a remarkable perceut^ige of crises, Why^ t hen^ 
attribute tyO the method of Koch what we observe to 
occur also in other conditions, and by no mcaua nirely ! 

If from our standpoint we do not consider it demon- 
strated that the results of cure in tul>erculosis of the 
lungs are to be ascnl>ed to the method of Koch, we regret 
that we are not able^ according to our observationa, to 
add any positive statements to the reports of other inves- 
tigators regarding the cure of laryngeal aflections of a 
tnlierculous nature or with rt*ference to the cure of tuber- 
culous aflfect ions of other mucous membranes. The i njec- 
tion of tul)erculin did not furnish nnqueationablo results 
either iu rectal fistules, or intestinal uU^m-s, or iu affec- 
tions of the nasjil mucous membrane; nor do our experi- 
ences in a number of bone and joint diseases justify 
us in recommending the method of Koch in any particu- 
lar manner, and in looking upon it aa superior to other 
methods. 

It appears that ouly in lupus of the face better results 
were accompli shed. I say " appears^' knowingly, as 
definite cures have been rarely reported as jet| and the 
success of the remedy was manifest mostly only in a more 
or less distinct change of the infiltration phenomena. 
Paling of previously reddened are^isof the skin, exfolia- 
tion of pn.>minences, smoothing of the thickened and des- 
quamating skin, are the mowt prominent criteria which 
we are inclined to consider as the signs of a favorable 
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aetion of the remedy and of a distinct improvement of the 
afifeetioQ. Aud even with these sparse, really negativej 
results, recurrences have been determined in quite a 
number of cases, and in these the hope for the same 
energetic topical effect as in the first stage of treatment 
must be abandouedj since the patients no longer react 
locally as tx*fore to large doses. 

If we re fleet J further, that even the most enthusiastic 
adherents of the curative action of tnl>erculiu begin to 
combine injection with local me^a^nrcs, with surgical 
interferences and medicinal ap pi i cut ions (iodoform, 
pjrogallic acid) — ^measures, therefore, which even alone 
were frequently considered remarkable methods of cure 
(I mention only iodoform, which for a long time was 
regarded a specific against tuberculosis of the bones, 
glands^ etc,)— T*'e must arrive at the conclusion that 
the specific curative action of tuberenlin can not l>e of 
much account. 

Little as the favorable manifestations in the symptom- 
complex of the disease occurring in the course of the 
treatment after Koch can be regarded as unquestionable 
effects of the remedy J quite so little is it permissible to 
look upon all untoward changes as being consequences of 
the method. We have repeatedly called attention to 
errors brought about by attempts to construe a eausid coft- 
flection when there is present only a synchronous occur- 
rence of events which are iu no relation to each other. It 
can not be denied that the remedy lu the hands of a 
careless person may have injurious effects; these have 
been enumerated witli careful critical sift iug when speci- 
fying the reaction phenomena, for an impartial concep- 
tion of the processes is indispensable there also. 

We have previously called special attention to the fe«t 
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that mlbuminuria, liemoglobiimria, arobilinuria, and ex- 
cretion of brown pigment occurriDg after the injet^tjons 
were uot the results of an irritation of the kidneySj but 
the effects of too large doHes of the remedy upon the blood 
or the hematopoietic organs, and that such accidentSp 
which occur also in the administmtion of other really 
curative drugs — salicylic acid, antipydiij pyrogallic acid, 
etc. — can be positively avoided if the individual predia- 
position of the patient is tested fin^t. Smallest doses 
should be given at first; these should be gradually in- 
creased, and at least two days employed for an exact test 
of the febrile reaction (it might be a question of a late 
neaetion occurring only a day after the injection), the 
patient being always allowed an opportunity to recoTer 
from the effects of the injection- One of the most essential 
precautions consists in making allowance for every com- 
plaint of the patient after the administration of the 
remedy, pro\ided it is iB any form well founded, to the 
extent that the next dose is not raised, even if no febrile 
reaetiou has taken place. EspeciaUy are nausea and 
inclination to vomit signs that the patient can not endure 
the remedy. With such precautions we shall succeed in 
keeping the patient entirely free from fever and in avoid- 
ing thereby emaciation of the patient, one of the dis- 
agreeable effects of the method resulting from the 
mitbunded iH*quipement of Koch always to product* a 
febrile reaction. Great as was the loss of weight in 
thoBe who were treated exaetly aecording to the first 
^atements of Koch, little untoward effects did the treat- 
meut have upon the general tx>ndition of the patients 
when but small doses were employed at first, and mod- 
erate increases resorted to only after febrile temperatures 
were no longer in evidence. 
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Begarding the other occnrrences, wrongly regarded as 
consequences of Koch's method, sach as pulmonary hem- 
orrhageS) meDiDgitiS) pneumothorax, intestinal perfor- 
ations, miliary eruptions, we have exhansUvely expressed 
our opinion in the introduction. 

To sum up, let us say that the evil consequences 
observed after the injections of tuberculin were not the 
real consequences of the remedy , but eff'eds of the wrong use 
of the same — a fEict often observed with other really valu- 
able remedies of our pharmacopcBia in reckless hands, 
especially when a newly recommended remedy has not 
yet been thoroughly tested as to its properties. The part 
which predisposition must play in determining the dose 
is frequently forgotten, and highest doses are employed 
until the occurrence of evil consequences forcibly illus- 
trates the value of an individualizing therapy. 



XIV 



THE KOCH MfrmOD. PROTECTIVE INOCULATtON* 
AND THE LAWS OF SCIENTIFIC^ CLINICAL INVES. 
TIGATION 



The Koch metliod (namely, the employment of the 
bacterial product called tuberculin for diagnostic and 
therapeutic purpose^ upon the baais of the principleB 
established by Robert Koch, together with a number of 
other methodxS— ulreMy in vogue^ — of preventive or cura- 
tive immunization with bacterial products) resulted from 
the following view : 

The activity of the microbes in the animal body or ou 
artiEcial culture media funiighc8 products of metabolism 
which are accumulated either in the substance of the 
microbes or in the substratum of the calture medium, 
and, properly isolated and prepared, are claimed to 
render an animal body wluch is threatened or already 
infected by the same species of mierob^ and into 
which they are incorporated by inoculation (injection), 
al)solutcly unsuitable as a nutritive soil for that particu 
lar form of parasites. These inoculation substances, 
therefore, are supposed to render the still healthy body 
absolutely immune, and to cause one already involved, 
in a I'elatively short time, to be freed surely from the in- 
vaders. Common to all these more recent methods of 
pratective inoculation is the view that the results of the 
animal experiment can without hesitation be applied to 
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the complicated conditions of the affected human organ- 
ism, and that the observations on animals artificially 
flooded with microbes from virulent cultures may be 
placed on an equal footing with the conditions of ''dis- 
ease" — %,e.y with processes which develop in the living 
organism in a "natural" manner, as it were, after over- 
coming a number of protective meamres and with the obser- 
vation of a certain period of latency of the pathogenic agent 
(the stage of incubation). Common to all these methods 
— to emphasize the point once more — is the analogization 
of the experiments in the animal organism with the 
development of disease in the human body following 
definite, partly well-investigated laws; all these methods 
proclaim the identity of injection disease with infection 
disease, to use a crisp phrase which probably elucidates 
sufficiently the principial difference of the conditions in 
both instances. Compare, for instance, the entirety of the 
phenomena of the disease which we call diphtheria with 
the manifestations of the injeetiou disease produced by 
the incorporation of cultures of the Loffler bacillus, and 
it will scarcely be possible to speak of an even approx- 
imate similarity of both processes. 
The new features of Koch's points are : 

(1) That ui)on the basis of theoretical considerations, 
apparently proved by experiment, he attempts to cure 
also a chronic disease by means of certain bacterial prod- 
ucts (we shall presently define this term more precisely), 
whereas, so far, attempts at cure after the principle of 
immunization were really only made in the so-called 
infectious diseases, which probably also include hydro- 
phobia. 

(2) That he ascribes also a diagnogtic value to the sub- 
stance employed by him, and therefore expects of tuber- 
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culin what I have designated a homologom action — i,^. 
11 luurked reaction of the body only m those organianis in 
which the tlaaues are already under the iuflueuce of the 
products of the tubercle bacilli. 

(3) That he sees an essential factor for the possibility 
of the occurrence of cure in the inteusity of the irritative 
effect — %.€*^ of the loc^il and e8i>ecially of the general, 
febrile reaction ai)peariug after the introductioa of his 
remedy. 

(4) That he derives the curative action of tubexculin 
from a specific necrosis of the tissues adjacent to the 
tubercnlons foei^from a necrosis which, just becauise, 
according to his opinion, it can not be produced in the 
healthy, should thereft>re be chaiiuteristic of the effect 
of the homologous bacterial product upon specifically 
affected tissue. 

(5) That tuberculin ia not a toxalbuminj therefore not 
a member of the group of bodies which until then 
were solely employed in all attempts at immunization, 
but a bacterial protein, one of the substances which so 
far vere really never used in any remarkable experi- 
menta 

What petition was the thinking physician to take to- 
ward the new method^not only toward the continuously 
repeated attempts of an immediate application of experi- 
mental views to human pathology, but in particular to- 
ward the daim of Koch for the immediate praetical uHHsa- 
tio7i of his rmuJU in therapy of man T Would, in particular^ 
the clinician^ the ha«^pitiil physician, be justified in reject* 
ing any trial of the new method simply because it was 
a new one, and tjecause, if we except the treatment of 
hydrophobia afl;er Piisteur, with its contradictory resnlta, 
no attempt has ever beeu made to cme already existmg 
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diseases (or affections tlie long inc^ubation period of 
which auggested the iong-coutinued action of luicrohes 
in the interior of the organi&tn larevious to the occurrence 
of manifeM symptoms) by the inoculation method! 
Was it permissible to condemn the method if for no other 
reason than lN?eause it wiusi rei'omniended merely upon 
the basis of animal exiwrimeuta and upon theoretical 
deliberations, or bt*ciuiH«^i the composition and prcpani- 
tion of the remedy were shrouded in mystery f We are 
of the opinion that all those consideratioiiB were not suffi- 
cient to prevent immediate method iciil tiials of thcKfx'h 
remedy, for, first, we were reasonably certain that we 
were dealing with a bacterial prod net, and a protein at 
that^ since, according to the directions of Koch, thesolu- 
tiocs could be heated to the boiling-point for Bterilization j 
secondly, remedie*** have often played a r6Ie in mediciue 
without their composition or the theory of their action 
being known; and, thirdly, it must be considered that an 
investigator of great merits, even if he deems it advis- 
able to publish only fragmentary^ experimental founda- 
tionSf is fully conscious of the range of his propositions^ 
and shoulders, aa it were^ the responsibility for his state- 
ments and for the relative harmlesBness of his remedy. 
In this respect Koch had done more than his duty, in that 
he had experimented on himself with an extraordiuarily 
high dose (0*25 gm*)^ and without having accustomed 
himself to the use of the remedy* Accordingly, all in- 
stitutions that had the opportunity for careful observa- 
tion at once expressed their willingneas to investigate 
the efficacy' of the remedy, provided patients would con- 
sent to this mode of tre-atment, and this consent was most 
readily given. However, this outspoken willingness to 
experiment on the sick and on the well who offered th^u- 
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BelF6B for trials couBtitut<:il the limit of what was per- 
missible and nec^eary ia mei^tiiig Ki>€b luilf way* F%ir 
the phj/idc'ian muHt nm^r forget that he nndetiakes fttr-rrach* 
inff experimentSj boun^ff'M in thmr remdt«f on the most canifif 
materiaij and he mmt never ^ irtmimg in experimfnial invt's- 
tu/atwfij even if a promifwtit inveMiffdior gnarmdees them^ go 
BO far thai he fit once reffardg remdU obtained on the ItattU of 
animal eJi'penmentA an irrefntabh\ inMead if taking them not 
Qidif a^ »tarting -pointy bnt as a guide for his own aetions. Ills 
trust in sucli obsorvat ioiii!* must' Dcv«?r extend so far that 
he at oDce disregards his own well-founded opininiij 
formed iu the c^jurse of years upon the basis of his own 
experience and that of others^ blindly to ac*!ept new doc- 
trines, burning Im old idols in fanatical zeal to exalt the 
new ones even t>efare they have given any actual proof 
of their really *Mp€'Wor value. The responsible activity 
of the physician, whost^ highest aim is the healing of 
suffering humanity, consists, above M^ in that he does not^ 
in this laudable endeavor, ncgleet ihQ first important prin* 
cipal : not to injure the patient, Hia greatest glory must be 
that he^ M*ith prudent critieiBm and upon the basis of 
real knowledge of the nature of the laws governing the 
health}^ and diseased organism, gives timely and em- 
phatical warning of the treacherous natm^ of analogies 
BO easily created by laboratoiy experiment, with its un- 
certain and arbitrary premises. He must not, like an 
enihuMaM of fash (on^ be ready^ in the presence of new 
views, even if they confront him in the lime-light of 
experimental fjiets, at onc4* to diseurd the familiar stand- 
ard of old and tried knowledge. It can never be a ques- 
tion for a physician who, in secure* well-acciuire*! posses- 
aion of our quite acute and reliable diagnostic ex]>e(lients, 
as justly accustomed to attribute a gratifjiug degree of 
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reliability to his judgment of the prevailing conditloB of 
eertaia orgiitiB of the human Ijody, midilenltf to uti <mde 
mieh vietrs a» inttuffieienJ, and to gmtgehy neWy an yet untried^ 
tlieorwa^ the correcinem of old OH/'/r which Jmve ofi^n enough 
siood the t€gt^-/or a goQdiy share of our mod viUuahle social 
iji^Uutioiis wf minded upon their efficienei/ ami tntMworthineji^. 
The physiciau who has stadicd the course of a di^seii^^ iu 
hundreds of caseSj who knows the full signifimtioe of 
anatomical changes which can, after all, develop only 
from severe, long- lasting functional changes, should not 
believe in the possibility of the miraculoos cure of all 
easesj and in the possibility of restitution of completely 
destroyed tissue, just m if disease were only a parasite 
or an enemy to be driven from its hiding-place in order to 
leave the organimti intact. 

If it was imperative to experiment with Koch's remedy, 
the employment at the bedside should at leaat never 
have been iMirried out tu^^'ording to the principles of 
Koch J for whatever opinion we may have regarding 
fever, thLs much is certain: that the produetioR of fever has 
nrnwr been an aim of the praetiae of niedieine- — indeed, ac- 
cording to the condition of affairs, never could be. It is 
further certain that no ftict can be adduced which would 
prove that the caimdion or the dcvelopmefit of fever ever ex- 
ercised a mire healing effect. Little as it can be denied 
that the oceuiTence of a rise of temperature is a necessary 
consequence or accompanying phenomenon of certain 
changes in the body which constitute the essence of the 
pathological process which we call fever, quite as little is 
the view justified tlrnt for the same reason the artificial 
production of a ri^ of temperature should exert a favor- 
able effect upon the course of the processes. The first 
sign of critical prudence, therefore, should have been to 
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Tiyect the requirement of Koch that afehtHe rmetum mis 
a Mint: qua mmj and not to take it into (ji->nsideriitionj but to 
begin trt*atin(*tit with the smallest possible doses, Qiiitc as 
t^t^ieiitial wius the preservation of the most sober, skepti(^il 
Htiiiul point of ol>st?rvjitiou (as remote from api>ositioQ 
ou principle iis iVoni faniitieal aeoeptuiiee), from which 
the niiUuft'KtatioiM arising after the t'lnploymeut of the 
miaihud sliould Iw^ ^ini|)ly reffistercdhmtQnil of i[iiiuediati*ly 
ajfnm^ntrd upoH and cjcpoumk'd in accord icilh the Hews of 
Koi^L Here it Hlioutil have beeome jnanifest that a phj^- 
Kiciari who sineerely desiiws the appearance of a remedy 
inUMt not, for this reason, abandon the role of a solder, un- 
tnam*d ob^rvor. It wjiw wrong to liehold most distinet 
Hi^iiH of eiire atthe veiy lieginning of the empktyment of 
the remedy in amm in which only inflammation waa 
preeent. It should not ha^e been belie ved that rotbieJ58 
and swelling existed when no changes w^ere demonstrable 
at all, i)V when the changes at hand in the physie^il condi- 
tiouwere merely the expression of an every-day feature !u 
the eourec! of the affection, and not the effect of the method 
that happened to be employed. In short, it was wroug 
to proehvim, either in the living or in the dead, the morf 
m-dinarif phenomena as something qinU* sfrmiffe or uiw£- 
pf'tiedf and rarer Qwes^ which still arc not infrequent^ as 
sure pflTeetK of the method employed. Sequestrations of 
tiHsue, the <K^eurrenoo of which Koch, in accjortlaneewith 
his theory, Imd represented as possible or likely, and 
hemorrhaged, which are as frequent in the coui'sc of 
phthisis as changes of the physical signs (which may ap- 
pear quite unexpectedly from one day to the other — yea, 
in the course of a few hours), were regarded as the effects 
of the rt'medy. Every aggravation of the process, or 
oomplicatioDB, such as tuberculous meningitis, et^"., were 
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considered as a propagation of bacilli under the influ- 
ence of the remedy. It appeared as if an epidemic of 
suggestion and delusion of opinion became prevalent all 
over, for old and well-known phenomena seemed to be 
new and mysterious. Astonishment and triumph at the 
rapid improvement were quite as fi^uent at the begin- 
ning of the treatment as amazement at the aggra\^- 
tiou of the condition in patients treated after the method 
of Koch. Even the most expert diagnosticians lost that 
precision and certainty with which they had learned, in 
the course of years, to utilize manifestations determined 
by exact observations as a basis for their medical deci- 
sion. Any one who appeared to be the pietui*e of health, 
and who, according to the physical findings, was most 
likely to be perfectly healthy, but who had fever after in- 
jections of tuberculin, could not be freed of the suspicion 
that he harbored a hidden tuberculous focus. Any one 
who was suspected of being tuberculous without furnish- 
ing sufficient data was regarded as a pronounced con- 
sumptive because he reacted. Individuals unquestion- 
ably aflfected with tuberculosis were, if reaction failed to 
appear, vouchsafed the comforting certainty that their 
tuberculous foci were separated from the body by a solid 
barrier, or that the tubercle bacilli were alretidy extincjt. 
And yet here too the method of observation and the 
only true road of deduction wiis clearly and simply d(!- 
fined for him who, under the influence of the new theory, 
was still capable of sober obs(?rv;ilir>n. So soon as it wsis 
once established that healthy individuals rcjjufte<l, even 
tho apparently only after larj^o <lf»s<*H, the diagnostic 
value of the reme<ly could no long<T U; considtfnfd con- 
clusive, for since a ^^lejiltliy'' and a ^MulKjrculous'' in- 
dividual, or ^^ health '' and ^* tulK^rcuh>Kis,^' do not rep- 
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resent known qnantitieSf there mUBt necessarily be transi- 
tions between these two conditions— i.e., casee in whieh 
Hi consninptive with slight irritability does not yet react 
with the same doae^ wheitas a healthy individual with 
greater irritability already shows more or lem reaction* 
But the diagnostic ^alue of the remedy wan ju^suredly 
questioned when a inbcrcidmm patient^ in whose sputum 
tubercle ba<Mlli t^tuld Iwt demonstrated, did not i-eact at 
all; for this went to show (hat relalmm other thitn ike mei-e 
presence <y/ tuherde baeiUi^ or of their produdjf^ exiifted be- 
tw€e7i reaetmn and reactinff organmu. The only possible ob* 
jectiou, that the absence of reaction in undoubtedly 
tuberculous subjet^ts wm due to successful autoinocula- 
tion of the organism witli products of the tubercle bacilH, 
that the body^ so to speak, had immunized itself^ is 
readily refuted by the fact that Buch non-reacting 
patients are by no means protected from a further prog- 
ress of the disease. But if the process is progressive, it 
is then proved that laek of capacity for reaction after 
injections of tul>erculin and immunity to the action of 
tubercle bacilli ai-e by no means identical coneeptions. 
The fact^ alao, that after a very limited time, when cure 
could not yet have lieen effected, there could be noted a 
failure of the reaction to appear— i,f., that there was 
inurement to the injection— pointed with absolute cer- 
tainty to the truth that the reaction eouJd not pomthhj he due 
to th€ presence of baciUi or their protJucti^ but to certain 
ifidividiial physical quuliiics of an unknown nftturc, whicii 
are found perhaps more frequently only in individuals 
who have a tendency to tuberculosis, or who are already 
affected by the disesise. If patients, therefore^ who suf- 
fered from severe infiammatorj' disorders, with exclusion 
of tabercuiotts affections, showed reaction uncommonly 
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often (as Will* ahowu even by the first oljeen^ations), it 
waa unjiLstifiiible nt once to t;oDi*lade, precipitatc^ly mid 
witll refection of all conclumoim founded upon experieueej that 
the Ciise were complicated by a uon-diagiiosticateil, ami 
with the present methods imdiaguoBticablej tutM:^reiilosi8, 
but it should liave been inferred fiolely and excliiBively 
that the ahfuJtf htfhtttud tmue tens m^re itTilablef h(mee 
more eapttbiv nj itAftHoti, th^rn the health f/ one^ and, there- 
fore, waa bound to show more marked phenomena npou 
the introduction of a new irritant^ upon a f^nmniatiou 
of irri tilt ions. 

Unfortunately^ only a few of these postnlates of criti- 
ciam were complied with, and if, nevertheless, a gener* 
ally dear cxjueeption of the new method was* disnemi- 
Dated within a compundively short time, this was not 
due to the method of investigation, which, at least 
during the first montliE, as explained above, at first in 
precipitate enthusiasm, then in partial explanation of 
thefacts^ihe latter at the Ijeginning on the part of the 
adherents, but soon afl:erwurd also on the part of the 
opponents— 4lid all in it*i power to distort the truth; but 
the force of fin^is itsnlfiiermitted CAilmer judgment to pre- 
valL That t h e 1 1 u 1 1 1 1 n i of K och soon 1 ost al 1 recogn i tio n 
as an infallible diagnostic and therapeutic remedy was 
exclusively due to the facts that observation was piled 
upon observation, and a material accumulated which 
nerer before had been collaborated in such enormous 
quantities within so short a period of time; that even 
among the laity exutterant hopes that all sufferers were 
Iwund to recover were soon displaced by a soberer con- 
sideration of the many deaths due to the ti^eatment; and 
possibly also that febrile attaeks, ocfuiiTing under the in- 
fluence of the orthodox treatment, were observed to affect 
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tlie condition of the patient most- unfavorably, I say 
the "method of Koch," for Koch's remedy still finda 
adhereutSj tho in decreaaing numbers, but they employ 
the remedy, as should have been done at the verj' begin- 
ning, in minimal doses^ without the iuteution of produc- 
ing fever of reaction J they use the veiy smallest doses 
just because they mean to avoid fever eiitiiiely, and they 
do not expect rapid cure from an exfoliation of tubeix^u- 
loiis tissue caused by the remedy ^ but they consider 
tuberculin merely as seconding the natural process of 
healiug. 

The question would be in order here why once moi% 
we enlarge upon the epicrisis of an event which iu our 
rapidly mo\'1ng time is far t>ehiud iis^ and which, after a 
brief period of error, has at last terminated in victory for 
better and more correct knowledge! The reason for this 
critical aftermath, and for tho condemnation of a stand- 
point which wa^s adopted by the overwhelming ntajority 
of physicians and investigators who examined the new 
methodj is such a ponderous one tliat we consider a dis- 
cussion of the cardinal points in ortler even today* The 
reason lies in the fear that a repetition of similar events 
IS rmt beyond the pale of possibilities even in the future. 
Such a fear is justified especially because the medical 
profession, always considering it a point of honor to keep 
iu tooch with achievements of a j>wrrf^ *ciewi!i"/ic nature, also 
sliows the excusable tendency of adopting dogma* and 
theories nurtured in the laboratoiy as generally applic- 
able and as a bai*is for its views and actions. The catch- 
word of '^ scientific physician," of a physician who 
believes it incumbent upon him at oncato make modern 
achJevenicnts his own, has, for this reason, too frequently 
became a pretense for superficial grasping after the latest 
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views and ideas, for a certain vei'siitiiity of opinlotis; and 
it m necscsBary at last to proclaim oDce more that not he 
is a st*ieotific physiciaii who miiy appropriates tbe pre* 
cipitiite of new formuhiii and ideas, and who^ as it were, 
:ue€hanically applies with iiuiforni iai^^k of crilicisie 
everything thtit is new simply became it in iiew and 
modern, but that only he is entitled to lay claim to 
the designation of scienti^c physician who thinks and 
inm^igate^independentbjj whoj hy long -lusting and carefol 
observation of the vital comUiiom of the hodtf in health and 
in disease^ hasale^ acquired the facnlty of measuring new 
theories with true, histing, objectix'e stuudardsj and of 
not mistaking the exterDaliippe4mmc« of objects for their 
trne nature. A physician who knows the true metming of 
cleanlineBS will have judged all the rigmarole of orthodox 
antiseptics, which is really piist ils, as he judges the 
endeavor to attribute the heidingof " well-granulating " 
wounds or healing in general not to natural conditions^ 
but to the accidental application of an '^antiseptic" 
duBting powder. He wiU not be misled regarding the 
pofisibility of restitution of decomposed or destroyed 
organic tissue by remedies or curative methods any more 
than by any schematic method of treatment which con- 
siders the ** disease'* but not the patient, and which, in 
the same manner, means to obtain a sure result of ciu'Cy 
not only in all eases of the same form of disease (or, to 
be still more speeifiCj in the variety of this form), but, 
if possible, in processes which are most heterogeneous, 
etiologically and clinically. Sut^h illusions or miscon- 
ceptions of pathological processes and cures of dlsense are 
favored, however, when the representatives of sciencein- 
duce the physician, who must have confideuce iu scientific 
investigations because he is bound actually to rely upon 
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them unless hia profession is to be a mechanic trade, to 
believe that experimental investigation iu the realm of 
pathology Lad analogous substrata as elinical treatment^ 
aud that disturbances produced experimentally are iden- 
tictU with piithologieat manifestations which are the ob- 
ject of clinical activaty. Even those conclusions are over* 
stepping the mark that assume the vital conditions of lower 
orgiioiBms in the *^ diseased" animal body to be fully 
equivalent to those created by the animal experiment. 
The above views are not intended to express an 
nndeiTatingof the experiment or of any other method 
of scientific investigation ; they are merely aimed at 
limiting the boundary lines within which every method 
of investigation accomplishes corresponding results. For 
the majority of biological problems encountered at the 
bedside are, according to their nature, so difficult to lecog- 
nize that frequently they can be clearly apprehended or 
sharply formulated only when approached from all sideSi 
The complicated nature of an apparently simple process 
is often not manifest, as is well known, until the problem 
is shaped experimentally, I do not deny, as regards, 
for instance, the question of protective inoculation, 
which as yet has really been approached only in the 
animal experiment^ the possibility that protective inocu- 
lation may be utilized therapeutically, either prophy- 
tactically or curatively (*.<•,, after the outbreiik of the 
diseiise, not merely after infection has taken place), 
altho I do not value this possibility very highly. But I 
demand that the resuiiSj before ihey acquire pradieid valuej 
should first attain such a degree of reliability that^ upon 
the basis thus created, an experiment in man may be 
ventured, with the mfe premtmption that no harm be done^ 
and milk the reamnuble hape of a certain, altko moderate, mic* 
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€€m. I demand, therefore, that, before a praetical iitilizsi* 
tion of experimental results is thought of, aU pMminm'y 
questi&nSy to be decided hy preliminary sdenttji*' ifwesti^aiwnj 
be decided uriohjedionaUi/ — and such prelim iuarj^ questions 
exist in large nunilx^rs. The luost important one re- 
gm^iug the method of Koch — which, accordiug to our 
opimDUj as repeatedly expressed, should have b(»en decided 
before the introduetion of the method could be thought 
of— was the solving of th^ problem whether tJie bacterial 
product employed by Kooh m renJily po&avmed the speeijic 
effect (ttiribided to it btf Koch^' whether otdif tuberculinf aud 
not also other bacterial products^ were capable of pro- 
ducing the same (irritating) effect. It was uDquestLon- 
ably neceasary that this prelimiuary question should 
have beeu answered in the affirmative before tuberculin 
could be recommended as a valuable diagnostic remedy; 
for, if other bacterial products also effect similar mani- 
festations of reaction in the tuberculous, if Koch's prep- 
aration produced a reaction also in the healfhj/j or at least 
in those that were not affected by tufHrcu*om (if this re- 
action, according to the opinion of Koch, were to be an 
abmluie requimie of the effect ^ re^ectively of the posaibiJUy 
qfc}ire)i then proof had been adduced that in the action 
of tuberculin, as in the action of any foreign substance, 
we were dealing only wUh an uneotnmonly dronff irriiMon of 
the organimi into which the substancHJ was injected, aud 
not with an action which is peculiar only to the products 
of certain species of bacteria upon identical colonies of 
bacteria in the tia'^ues. Then it would have been de- 
monstrated that the specificity were only an apparent 
one, that the phenomena were caused not by the qimlUy 
but by the quantiti/ of the substance excHing ittilative effeek 
and o^mUiiiwd in every bacterial extract. 
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The Dext prelimintiry qiit^stioas were whether cer- 
tain general ph*?iit>meua, oceurriug with sufficieut dosf^a 
also La the healthy, in partieulur riae« of tempera- 
ture, would take plaee also upon iiicorpoiulioa of the 
products of various forma of microbes^ aud whether tlie 
irritation symptoms am not due to the inferior k>eal irri- 
tability and capacity for stimulatioa of the healthy or- 
ganism, in the form of di general reaction (higher tem- 
perature of the body), instead of to local irritation in 
already existing inflammatory disturbances of the tissues. 
For general reaction is, after all, probably only a miuimal 
local reaction in numerous parts of the body, whidi, 
however, does not occur under the picture of special, 
visible, topical inflammation, simply beeansc in the 
healthy all tissues possess equal, or at least nearly equal, 
irritability and capacity for stimulation to inflammatory 
irritation. M'ow, if irritability is limited, with a definite 
dose of the irritant which does not reach the climax, 
no special subjective or objective symptom will Ludieate 
the Inaction of the body. According to the proportion 
of the irritation to the size of this climax — t-e*, accoi'd- 
ing to the extent of the irritability, a local or gen- 
eral reaction must develop in the indiwiual eaae^ and 
the general symptoms will prevail if the irritability is a 
uniform one^ so that the irritant exerts a presumably 
less irritative effect in all areas in which it is in con- 
tact with the tissues, whereas pi^domination of local re- 
action (which may often also be combinetl with generid 
Bymptoms) will be observed in those e;ises in which spe- 
cial local irritability is bound to produce an especially 
marked change of tissue activity even upon the action of 
an irritiition which surpiisses the (normal) climax not at 
aU or only very slightly. 
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Eecommendation of the remedy for therapeutic por- 
pofies or for the applicatiou in m^u should uot have t>6eD 
attempted until after theae preHminaiy inveatigations 
hati led to an uiiobjectiouable, positive result ; until a 
specific homologous effect had been ascertaiued aud 
showu that the products of tbe tubercle bacilli were 
active in the manner assumed by Koch only in Indi- 
vid nals alre^y infected by tuberculosis. Then only 
was it permissible to think of a specific diagnostic 
or therapeutic efficacy by way of protective inoculation 
and uot merely of an irritating action of a strong irri- 
tant always leading to more or leas marked defensive 
efforts in tbe organism which are designated— ^If they last 
for some time^ — ^aa pathological symptoms. 

It is necessary, finally^ in all eases in which it is in- 
teude<l to employ bacterial protlucts for protective in- 
oculation, to examine carefully whether the m^eihod in 
nae for obtaining the subata^uces in fjuestion does not 
cause the most effieaeimm constituents of the culture, re- 
spectively those that best serve the purpose of protective 
inoculation, to be dedroifed or eliminatfd ; for it can not 
be denied that, in the treatment of culture media con- 
taining the efiicaeiourt substances by agents coagulating 
albumin or by heat at boiling point, just those albumin- 
ate combinations are dentniyed whichj in our opinion^ 
ai-e the most possessed of the power and properties of a 
vaccitie in the stricter sense. We believe that tbe chem- 
ical wuljstauces (proteins) remaining after hmting or in 
precipitdthn with certain substances will more markedly 
manifest the action of geueratoi's of inflammatiou than 
the protective effect of ^* lymph ^^ — to emphasize with 
this term at once the character of that eobstauce which 
i« in use in inoculation: xar' Hoz^r, We are oonvluced^ 
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f lid her, ih^i ih^ proteciim eMraciei' of the bacterUd prod- 
udM in the icMrHt seme ttiU he the mot^e pronounevd the 
more ita component parts are analogous lo those of the 
^^ untreaieiV^ albumin molecule of the atumal l/hKtd $erum^ 
The more markedly changed— with oUa^nft ise equal eom- 
position of the iiiolecuileft— the intramolecular and luter- 
molecuhir condiHtins of affiuityj the moi^ the biieterial 
product loses the ehameter im a "vital" ' 8iibetance by 
definite, inteiforiug methods yf tresitmentj the les^s will it 
possess the quiditii^^ to which the living eell owes its spe- 
cific peculiarities in the struggle for existence, and the 
less will it be miited to put the living cells, as a specie 
{ normal ) i ri-i tat i o n , in to a conditi on o f tfccom modatimi — oj 
nonirj*UaMlifytoforeiffny himiequate irntantgj which i4i iden- 
tical with an ittfet-ior display of internal ^ bodily labor. 

If the above explanations are pursued in all the con- 
sequeuces not especially enlarged upon here, it will be 
conceivable why the battle of opinions should begin so 
passionately just on accouut of the method of Koch* 
Not merely any new healing method — a daily occurrence 
—was the object of the contention in this instance, but a 
new principle of possibly enormous mnge; the point in 
question was an idea, the further development of which 
promised uncommon resulta for the entii-e domain of 
therapy. Besides, this new form of therapy wtis to 
stand its test upon a field apparently easy of control, in 
a form of disease in which undoubtedly the most exact 
methods of esami nation at the dis|>(»s«il of medicine coold 
be brought to bear. It appeared easy, therefore, just 
here to adduce the proof for the correctness of the views 
from which the new method liad growu, and to illustrate 
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in a special caae of infections disease^ in tutercnJosiSj 
the range of tlie general law ivccordiug to which a remedy 
wa» to be nought and to be found m an, equal mtmner for ail 
infectious diacajseH in protection % inovidation. But the 
triid in man has Htrikiiighj shown the complwafed conditiom 
existing iu the diseased body, the differences presented 
by the process of developmcrit of ^' disease ^^ as opposed to 
the #ud(le» oceiiiTeiwje of experimental intoxication or in- 
vasion, and it haa eUiei dated even to the skeptic the 
midtiplicity of the problems which render the r^hn 
of protective iuiXiidation one most difficult to e^splore. 
Therefore, the Incotisisteticies in tiic f rat remtitif of the in- 
vestigations of Koch*s method were due not to tJw dtfi- 
ciency of obscr ration^ and to the jxiriiaUti/ of the observers 
alone J but to the lack of phiinness of the view-jmints which 
were dominant in the question of proiectioe inocul^ttoH, 
and which petmitted not only one of the most difficuU prob- 
lems to appear as disprojwtiionatcly smj)iej but also the most 
wnlikehj ereid as absolutelif pUiiisible and at thr same time 
answerinff the purpose. The strtiffffle which tvas f ought and 
xthich itill be foutfht fur some time to cmne^ was^ only tnih 
new sentery^ the tM buttle betioeen eUni^ and laboratory^ for 
the experimenter in biological sciences usuallj^ conaidera 
biological problems much eimpler than the physician 
who encounters them daily in all their difficulty and imriety 
of form^ and he does not, as a rule, reckon imth factors^ 
such as predisposition and iudwiduality, which are of yreatetd 
importance to the physiciany who deals with individimls 
or with smaller groups of homogeneous individuals 
and symptoms. Tlie experimenter iu the domain of 
infections diseiiises cut^, as it were^ the Gordian knot in 
his experiments^ in which from the very onset the effect 
of individuality Is eliminated, in that he poisons all ani* 
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mals ill tbe same manner with large quantities of the 
same irritant (miorotes, tosius, etc), but he does not 
cause them to fail skk, thuB t'reating very simple condi- 
tiofiSj tchichy however, are 7tot miural and e7ttirelif different 
from thme thai are in reality observed by the physman. 
Of one hundred aDimals of the same species that he infects, 
the whole number falls sick at oncey and it may be ejtpected 
almoet to a certainty that ali these aiiimah^ wiihoid differ- 
ence^ wiU die or get tcell mthin about the same time^ whereas, 
of the same number of human beings exposed to a 
noxa in the usual manner of infection, only a minoriltf 
fall« stck (the mjmptmm of the affeetion in the indi* 
xndtwl cases will be ver^ varyinf;)^ and a still snmUer 
number, again under different symptoms of the disease, 
succumbs at various intervaJB of time. Besides* just the 
opinion of Koch that the point in queation in the action 
of tuberculin was a specific, homologous reaction — an 
opinion which grew from an insufficient preliminary in- 
vestigation of the most important points — has immeJiB- 
urably increased the difficulty of the qnestiona to be 
decided at the bedside. It is not astonishing, thereforp, 
in YiQW of the complicated questions involved which 
heretofore had Ijeen considered umch simpler, that the 
former standard of judgment failed entirely in many 
clinicians and physicians. 

The history af the Koch method has clearly demon- 
strated the source.^ c>f error included in the apparently 
simple expejiment-^iources which are the greater, the 
simpler the experiment appeared at the beginning* We 
should from this le^irn the lesson : not to nmke further in- 
imtiffaiion^ cmcermnff PROTECTIVE INOCULATION tJiC 
Parting point for the 2}raHise of medicine until all mew-points 
— and they are not all even formulated as yet — havefottnd 
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due emtsideraiion in the preHmimrif invegtigatums. The 
results can Dot be utilized with rertaiuty until it is thor- 
oughly uQderstood that injection disease aud infccti^m 
diseaae are qualitatively dillereiit, in no tbrm to be com- 
pared^ since predisposition can not come to its ovn in 
the former case. Biit» moreover— and this is a very 
importaut poiut^ — it is not the purpose of the therapy of 
^^diseoBej^^ as iu the attempt at curing the results of an 
infection created experimeutiilly. U* prevent certain 
quantities of bacteria aoleft^ and cJtchmmii^frQm cMonizing 
in the tissues — immediately after the injection they do 
not yet adliert* to the tissues, and a goodly part of the 
phenomejia taking placii at the Ix'giiining (includiugj 
probably, rapidly occurring death) is the effect of the 
simult^ineously injected tosdiis — Imt to render harmless the 
colonies already developed^ tchu-h hare loiiff ninee adapted 
thetitseh^es to the vit€d condUkmn of their host and have 
escaped hu fJiininative potcfcrs by tismw changes. Bat the 
possibility is a very limited one that the remedy employed 
atso reaches these colonies tehiehf after they have stayed ifi 
the body for some time^ are always situated wifhin the tissue 
changes. This is the quintessence of the whole question. 
Protective inoculation, therefore, may have a certain 
future^ but before success is assured it must be shown, 
first, that it also serves curative ^ and not, as in the present 
form of inoculation, merely 2>rojj/i^te(/^ purposes; second- 
ly, what quantity of the inoculation material displays the nmj.i- 
mum ofcnratim action with the minimum of other irritaliv^ 
effects; thirdly, whether some other mode of developing 
the bacterial products than that customary so far should 
not he employed to preserve the constituents with which 
the protective power is coinbirtedj and to isolette them com- 
pletdy from the other indifferent or even hurmfiU eam- 
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ponentK As yet it is not deniouBt rated that the protHns 
are capable of thorough inimimizatioii, but it is proved 
that toxalbumius posseijs this action. This is indicated 
not only by the experiment, but, to a certiiin extent, also 
by typical vaccination. But It is probable that tht» 
bacterial prodiu*t wliich is to offer protectioii by inocn* 
lation must not be developed or mitigated upon arti- 
fleial media, l>ufc through intervention of an intermediate 
host^-of a liviug oi-gimism. This question has l>eeome 
further ot>mplicated, in that lately atteutiou haa l^een 
di~*iwii to another form of immuniziition — namely, that 
which is eflfeeted by socalled an'TItoxin, To allude 
briefly to this subject it is lussu medial tho, according to 
our opinion^ not on the basis of Btiingent statements and 
observations— that an in feet ed auimal develops in the 
course of the infection so-called antitoxin — lp., sub* 
stances which possibly cause immunization of the in- 
fected animal or prevent the progress of the affection. 
It is tjelieved^ further, that such substances, tafeen Irom 
the poisoned animal and injected into other animals, 
will pn^duee immunity in the latter even Hoaif Unw after 
infection has taken plaee. These antitoxins, dissolved in 
serum f are saitl^ according to some authors^ to develop 
from the toxin tinder rebrile manifestations. To form 
antitoxin without the intervention of foreign blood hjis 
not b€^n accomplished up to date. The Cjuestion of 
antitoxins is as yet not ready for decision in any direc- 
tion, for it is neither probable that antitoxin is cleveloped 
from toTiHf nor tliat antitojrin is a #pec{/fe substance ditfer- 
eut ill every instance, according to the species of the 
generator of the infect ion. Much more probable is the 
view that the capjicity for immunizntion is a genonil 
quality of the living niulecnle in the serum, and that the 
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semm acts as an irritant wliicli, in a foreign orgauism, 
procluces that adaptation which accords protection from 
greater irritants— i,e,j renders the iaocalated orgiiuism 
void of i-eat^tion to the latroduction of BtQiJhir irritants 
not snrpiissing a certain degree. This lack of reaction 
prevents the foreign body prodncing increased tranfipo- 
sitions in the body (increase of the entire internal work 
of the body) \ it does not permit the oeeurrence of that 
profuse saturation of the (abnormally) irritated tissues 
with nutritive material from which the foreign irritant^ 
the microbe, obtains^ nt the expense of its host, the 
amounts of energy necesgary to its existence and to 
its propagation^ — both qualities of the microbes are 
really correlates — and thus it brings about, finally^ 
that the foreign agentf icithout hainng ejrereked anp 
special inflnmee upon the infertml (esBential) labor of 
the hod^y leaves the body icithout caumnff ei'il effects^ by the 
ummlform of excretion (by way of increase of the extra- 
hodUt/ labor). Therefore, at the onset of iufectionj the 
difference between the conduct of the inoculated, immune 
(void of reaction) organism and the non- inoculated one 
which resfjonds to a certain irritation with an increase 
of the internal activity of the tissues, consists, above all, 
in the fact that, in the former case, it falhj to the share 
of the organiam — apart from the irritation exerted by 
the toxins still contained in the bodies of the bacteria — 
that it must only mechanically eliminate a foreign body 
or foreign agent of very gmaU dinwmlom^ whereas, in the 
latter ease, the internal activity (processes of oxidation 
in the tissues, the production of leucocytes, the eudo- 
cellular processes) a^umes a constantly increasing range, 
all the more extensive the more the production of the 
skbnonoal initatiou is increased in ever rising proper- 
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tiotiB^ under these conditions favoring the develop- 
ment of the Doxa (if this be a microbe). In the 
former ease, thereforej we are dealing irUh pnrehj 
mechanical effects^ at most with benign smallest emboli, 
an increase of the excretory activity of the kidneys, 
similar as in the excretion of smallest crystals of uric 
acid, of smalleat corpuscular coDStitiients, destroyed 
mici-obes, et«, ; the second caae pn^scnt8, b*,*sidea the 
manifestations of ^occt/ fw/awttwi/iOH J more or less ijutrked 
ffen^rttl phenomena which form the .summation of the 
different items of locally iuciBased tissue activity* The 
amounts of energy produced in inflanmmtion by the 
maximal irritation are not employed in a physio- 
logical manner for the performance of cMetmtl ( extra- 
bodily) labor, but for the performance of hwreaM'd 
ESSENTIA Lj internal, labor. A niiiscle, for instance, 
which responds to the ordinary irritation with coiUrac- 
tion and to an increase of the physiological irritation 
with tonic contraction (gix?att^t physiological perform - 
unee^ gre^te«t increase of the ertralxtdily labor) — a 
moscle that cousunies only a small portion of the ener- 
gies for essential (internHl) labor, for (he causation of 
the altei'ed combination of molecules and atoms in the 
tiBsucs which create the pliysico chemical fundamental 
conditions for the pos^ilnlity of contraction, dota bij nv 
memis respond to ike (paiholoffieal) irritation surpassing 
the extent of the phijmolo(jita} actimi of the irtitatmn, 
tiireritif mih an iiH-rtme of the f\rU'(f'haiJiIt/ iabon l*fd *t 
augments its f^ssentiat ( intrrmil ) hthor, in that it produces, 
above (tlf, hf at. Wliereas, tlnTcfore, exttM-lxKlily itctiv- 
ity, serving physiological i>nr[>osi'a [irunuiles the pur- 
poses of the orgmiism, ingestion of food, defense against 
external inflnenc-es, adaptalitni to foreign iiiBuenci^^; 
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whereas, nnder physioloifieal eoiiditioiis, the irntative 
([ttiiiititij eretttril ronthttwUff annr hf the organ mm in Ike 
fieftrlhf srrvifiif ih: purjfow of its preftermtion^ is the 
ret/iikttor 0/ labor in gene ml ; imotlier fttrm of labor will 
be the deterniining factor in case there becomes active 
in the orgiiinsiu un irrita-tion (microbes, etc/) which hiiH 
not developed aiit<x;hth(mouBly, answeriog the prevtiil- 
iug demands and perfDrmant'cs, but which is really 
foreign to the purposes of the oi-gauism* Then intenud 
tissue activity becomes iiicreiised — i*e.j that form of 
activity which does not serve directly to the mediation 
of the j'elations of the body to the external world, bat 
which supplies the energy which guarantees the cohesion 
of the various elementary constituents of the tissue, the 
preservation of the smallest protoplasm machine, of the 
ENERGETE according to our designation, and the com- 
hitiailon of the varmuii mnall organic machines tnta the 
camplejc^ forming the functiorml labor unil^ the tndmduaL 
Thii? aggregate of esaeotial (inteiTial) labor is required to 
furnish to a certaiti aggregate of protoplBsm, to a com- 
plex of functionally different, smallest organic machines^ 
the functional unit and, with it, the fiicnlt.y of perform- 
ing extra- bodily labor antl, by appropriate alteration of 
the sum of this labor, according to all alterations of the 
outer world, again acquire the energy required for the 
performance of essential (internal) labor. This auto- 
regulation of the organic machine depends u^xin the 
biological fundamental law; it is the expression of the 
law of the preservation of energy to which also the per- 
formance of the prolophisni machine is subject iu the 
conditions of normal and pathological labor. The funda- 
mental condition is the presence of the molecules which 
supply the mechauic^al basis for the special form of aut4>' 
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regulation, for the productioa and pre^rvatiou of pro- 
cesses of causatiOD, and which again are derived frotn 
living molecules. To disease as well aa to health applies 
the postulate. The greater the irritation for the easen- 
tial (internal) labor and the greater the corresponding 
Irritability (t-^*, the amount of labor required for the 
mere presenratlou of the machine), the less extra*bo<Uly 
performance^ will be possible. An increase of the easen- 
tial (iniemal) labor can be accomplished onl^ at the ex- 
pense of the extra hodUy perfornmnee. Every irritation 
capable of iiiereasiug essential (internal) labor^ owing to 
a certain fomi of irritability of the tissue, is the more 
pernicious to the organism the more continuously it 
operates. Microbes are the strongest irritants for 
essential (internal) labor; hence^ the cause of a display 
of energy which, in a measure, is unnecessary for the real 
purposes of the organism* The organism must perform 
increased labor to support the foreign organisms that 
produce irritation, and which it can not eliiiiinate with 
the aid of the processes of oxidation or by simple mechan- 
ical excretion. Then microbes are parasites in the true 
sense of the word. . , » 

Thus it is probably definitely shown that the primary 
method of Koch has not stood the test^ and it is further 
likely — unless new exact expcrimaiifi should show an im- 
munuing action of moat minimal quantiticit of thcfie gnh^anccs 
— that BACTERIA!, PKOTETK8 do fwi txert any protecti^ 
effect wofih menti^fniftff, and^ thereforey uM not prove iiatful 
for therapeutic purposes. The reason for this, as we wish 
to emphasize once more, is due to the fact that a bacte- 
rial protein as a substance producing irritation is prob- 
ably never capable of causing that condition of nrnt- 
irritahiUty which constittUea the sign of mcc^aful protedi&n 
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6// iiiaeulatwii iu the tilready fujidi&naUt/ in'itated areaa 
not yet affected by tlie bacterial invasion or adja- 
cent to the foctiB of tbe diBeiw^e, which should be the 
principal object of iinmuiiiz^ition. The point inqueHtion 
is not merely to cause the action of a very extensive 
irritation at any price, and to pix>dnce a reaction^ but to 
render the inoculated organism void of reaction to certain 
trritationa of carriers of infection — an essential part of 
the eflfect of protection by inoculation. This alone 
would mean to effect imm ltniz ation. Immunization 
is a soil of functional adaptation 5 therefore, it can 
be effected only by minimal irritation which, analo- 
gous to the processes in exercise, exerts a modified 
influence on the causation of essential (Internal) labor, 
and dimiuishes that for the causation of bxtra.- 
BODILY latx>r, in that, by the pi-odnction of min- 
imal changes of the pkijidad properties of the tissne, 
it prevents a similar (and even a atronger) foreign 
irritant (for lustanccj the living molecules of the 
microt)es) from effecting an increase of the essential. 
(internal) laboe — i.e., from, a more potent display 
of energ^y for the powers that guarantee the cohesioo 
of the tissues and for the synergy of the parta But 
the above-mentioned reduction of the irritability to 
essential (foreign) irritations formed by the organism, 
or the diminution of the normal demands of the tissue 
regarding the perfonnance of easential (internal) 
labor, is even compatible with an incrfme of tkefunc- 
tiofutl capaciiy as related to extra-bodily labor j for the 
r@fiez (excretory) activity of an organ may even be 
increased in spite of the apparently lowered irrUabiliiif, 
The kidney, for instance, may perform an increased 
(external) labor without being inflamed^ as is the case 
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in EEGULATOET ALBiTMTNURiA (Rosenbach), 111 licmoglo^ 
biuuna. Just becaiiee the free^ non- usable albumiu or 
hemoglobin does not coustitut'e a etimulatiou of the kld- 
uey to emeniiiil {intental) labor, the oi^an is capable of 
excreting considerable quantities of these substances 
withoat disturbance of the internal activity of the tissues, 
without increase of the t^sential lalwr in the secreting 
tissue — i,f*, without inflanimallon — ^and to rid the body 
of foreign, harmful eonstiluents just by virtue of their 
extra-bodily activity. In other cases^ on the contrary, 
in which these substances which are helerogeneouSj or 
have become foreign^ to the organism, act as irritation 
to essential labor beeanse the irritabiJity of the organ 
permits it (because the organ has not attained the ne^ 
quired adaptation), there fcikes place an inflammation of 
the kidney — Le,^ the condition of increased internal labor 
which is always associated with diminution of extra- 
bodily capacity of function, with decrease of urinary 
secretion and excretion. An irritant, therefore, which 
is introduced into the body to produce a healing effe<!t^ 
must, under no circumstances, act locally or upon the 
entire organism with those qualiti^ which characteiizc 
the infiammaim^ — hence, acutely stimulating — hrilani. 
An irHtttnt wkk'h k to muse mlajttation TtMist not go beyond 
the Umita of mild functional irritutionA {of the proceme^ of 
causation ivhick regulate the functions 0/ the^ hody). An 
adaptation due to this irritant is analogous to that 
process which we designate practise — ^i.e., mild func- 
tional irritants which inerettse extra-bodily activity 
without augmetithiff rsnential (intenml) lahory heighten 
the function, render the organism more capable of ac- 
tion, whereas injfmnmaton/ irritantg^ to the aiiion of ichirh 
the body must respond idth the transfoj^aiimi of ffreat 
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0fait^tes of ejwTffij^ rcqinre a tamste of energy^ in iJhcd theif 
increase the intet'tml (emential) labor at the exprnme of 
function^ of the extra-hodihj adiviUj. In other words, an 
irritant with inflaminjitory effects which acts upon an 
organ— for instancej the kidney — does not cause an 
increase of the ix:*ul excretory function of the kidney, 
but it changes the form of renal a^tirtiy eutii^ely ; it 
heightens the transformation of the amounts of energy 
and the production of living force, but the labor thus 
prodnced is consumed iu the tissue itself- Lively 
changes in the tissues take place, accompanied with a 
rise of tempemtui-e, but all these transpositions and 
traBsfonnationa of the enei^y on hand do not increase 
what we denominate performance for the purposes of the 
organism. Since labor is iK?rfonned only by the trana- 
formutiou of the energy on hand, the iuerease of essential 
labor neceaaituted by the inflamnmtory irritation is bound 
to decrease the real ejctra-bodihj lalxir of the machine — i.e.^ 
the externally visible perfurnuince of lalx>r (for instance, 
in the kidney, the mechanical elimination of the non- 
nsable substances)— by the siime amount by which the 
internal activity is inerensed of the different tissue con- 
Btitnents, the smallest protoplasm machine^ and the 
large mechanismj the functional unit, accomplishes less 
because the consumption of enei^y has been increased 
for the separately working components The larger 
quantity of blood in the organs^ the abundant formation 
and accumulation of leiicoeyteB, etc*, represent the 
essential labor perfonned by the tissue which, under such 
circumstances, iiaturaUy becomes all the less suitable for 
the other functions to be performed by the multitude of 
smallest tissue components constituting the unit of the 
machincj the greater the sum of internal labor to be per- 
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formed- To immunize, therefore, we must not look for 
irrit;iiitB which produc4? acitive, iuflaiiimatoi^ ( tbbrjle) 
reaction (incre-aee of essential labor which leadn, at first, 
to trajiBitory, lat«r, to permunent, changes of tissue), 
but we should select substances which act only by increase 
of function — ue.j which, equal tx) the adeciuate irritants of 
normal metabolisnij increase only extra bodily labor, the 
mechanical performance of labor for the purposes of the 
organism ; for this form of labor, which guarantees 
nntritioDj preser\*ation, and the uninterrnpted perform- 
ance of the fanetions of the body, is promoted solely by 
the manifestation of function — by auto-regulation, as it 
were. But an organ is strengthened, and thus becomes 
more capable of iunetiou, by performances of a purely 
functional character, which are interrupted by appro- 
priate intervals of rest for the preservation of energy, 
I- p., the acjcumulation and development of new energy — 
whereas it suffers a more or less considerable disturbance 
of function by exciting, inflammatory irritations which 
necessitate an acute exertion of numerous manifestations 
of energy in the tissue itself, and which lay claim to a 
great portion or even the entire amount of energy avail- 
able for extra -bodily labor. In fact, even the mechan- 
ism itself, the substi'atum of the apparatus in which the 
processes take place^ Ijecomes affected. If, as we believe, 
Immunization is adaptation, then au irritant must he 
found correspondiog in quantity and quality to the nor- 
mal functional one, which, as in the process of practise, 
by gradual habitatian to the weaker disturbance, enables 
the tissues to react to stronger irritants with itwrvmcd 
funcUon (extra- bodily activity, mechanical labor, muscu- 
lar activity, elimination, increased faculty of excretion), 
but nut with inerease of itrUabilUy, uUiinately leading to 
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an oUeraiion of itUemal labor which we call inflamnmtory 
change of tisBue, Decrease of irniabiUiij, hence adaptation 
with unehanffed capacity of funcUmi for rxirahodUy labor^ 19 
the purpose of protective inocnlation^ ayid ffm end can prob- 
ahhj be attained bed btf sinallesl quanta im of those miall compli- 
cated (dbuminom bodies which tee caU toxaxbumins and 
which are closely related to the substances already contained in 
the sentm. Tliese albuminous bodies of the blood are, as is 
well kDo^Ti, the carriers and representatives of the excit- 
ing powers which we designate as the normal irritanta for 
the activity of the organism. The question as to the 
composition of these bodies, their origin and the ex peri* 
mental examination of their action upon foreign organ* 
isms is the most burning question of medical science* 
Upon its solution depends the future of scientific therapy, 
which is to he determined, and hence to be promoted^ in 
the labomtory — at least, in rei^pect to all its preliminary 
experimentft* It appears as if upon the solution of this 
ciuestiou depends essential reform not only in all thera- 
peatieomedical views, but also in the fundamental bio- 
logical views^ the expreBsion of which are the prevailing 
therapeutic standpoints. However, according to our 
opinion, the chances for real therapeuttc success in this 
direction are m yet very small indeed, and we believe 
that the nmds of experimental thenipeutic investigation 
will for Bome time to come again run in a direction dif- 
fereut from those of clinical rcxSearchj and for the present 
we may say of the union between experimental science 
and the clinic as of the association of philosophy with 
natural science; *^ Enmity be between you, alliance is 
premature !" One more point may be emphasized to 
illustrate the difficulty of the question of the importanee 
of the curative serum and of the antitoxins: There is 1Mb 
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prohahUiiif that we are here dealing mtli chemmtJJij ehnrae- 
terizfd bodieft of de^nUe composition ; wfutf eharitciences tite 
imnmnkin^ substance j re^ecHvely that o-ne whk-h ai-tsaMettra- 
tive agetit, is the sum Mai of Umng force with which it h en- 
dowed, Tte combiuatioo aud tbe motility ol' tlnj sitoma 
ar€ the characteriatics of the agents in question, not their 
compositiou regiinliiig the munber or mutual grouping of 
the atoms in the molecule. They must be ^Miviug mole- 
calesj" moleeulea equipped with a certain amount of 
free living forcCj and by this diflFerentiated from equally 
constituted, indifferent, deiid molecnles* But since all 
our methods for obtaining substauees from living organ- 
isma/MTrtM only dead moleeule^^ iu which living forces 
(strongest vibrations) are no longer present, serviceable 
inoculation material which must contain "liviug mole- 
cules" can tie taken only throngh the intervention of a Uv- 
ing intennediate c^irtier from whom inoculation material 
is taken. And this inoculation substratum must eon tain 
a still more active form of the molecular powers than in 
the "indifferent" scrum, for only fix>m animals already 
immunized «in the irritant be taken ealling forth the 
condition of adaptation and non*irrit.ability, which is the 
characteristic of immunity. Active mole<!ules, there- 
fore, must be capable of transmitting to the molet^ules 
of the inoculated organism a fomt of motion analogous 
to their own main quality. Certain analogies to the 
processes interesting us here are offered in the domain of 
physics by the phenomena of magnetism^ polarization of 
light^ etc. 

Ify therefore, we trac€ the efficacy of a vaccine in its 
widest sense to more active^ inti'amolecular and iutemioleC' 
ular, motion of ceituin albuminous bodies contained in 
it^ it is obirioiis that, iurcording to our opinion, this 
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immuDizing power can become manifest only upon direet 
incorporation of the material in question into the blood 
(by subcutaneous application), since the "living" 
albumin forming the most essential constituent is altered 
in any other method of incorporation, and is transformed 
into "ineffective" dead material. The action of the 
gastric juice, for instance, is bound, owing to the coagu- 
lation of the albuminates, to neutralize any immunizing 
effect, and hence we doubt a priori the demonstrative 
power of experiments in which immunity of nurslings is 
said to be brought about by the ingestion per os of milk 
from immune wet-nurses. Efficacious from the stomach 
and also from the intestine are only substances the 
active principle of which is not combined with the "liv- 
ing" albumin; thus, even tuberculin introduced per os 
or per rectum is absolutely without effect. 

With due reserve, we also wish to express the supposi- 
tion that the infecting agent of constitvtional syphilis is 
not a microbe, but, above all, some form of vaccine 
which owes its effects to " living " albumin molecules. 
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THE COMMA BACILLUS. MEDICAL SCIENCE. AND THE 
MEDICAL PROFESSION 



Altho in the following paragraphs I intend merely to 
call att€Dtion to tlie great barm that has been doue aud 
will l)e done to tie medical profession^ I can not forbear 
totttibing with a few woids upou the scieutifie afiptect 
of the qnestion. For I believe the undeniable harm 
done to the authority of the i>hyBician, the nonsensical 
cholempbobia of the public, and the indifference with 
which, in consequence of this fear, the most deplorable 
encroachments upon the pei^sonal liberty of the individ- 
ual have been considered as matters of coai"se, are the 
unavoidable results of the modern theory of infection or, 
to use thij popular term, of the bacillary theory. 

Has the course of the epidemic in Europe, and espe- 
cially in Germany, proved that the comma bacilli are the 
cause of the origin of the malady j has the cx>urse of the 
epidemic up to the pi^sent furnished even the shadow of 
an unobjectionable proof that the modern theory has 
solved the problem of the origin of this peBtilenee ! No 
need to quote Stanhope ' to demonstrate the non-CQUtagi- 
oeity of cholera, for no one will seriously believe that- he 
obtained his immunity through inoculation, as nurses 
and physicians have furnished a much more convincing 



1 An Kugllah reporter who^ after praTtoue proteettve Inoculntion, cmm« in 
clou ODiitact with cholerA p«tjie&t« wlthcjut becoming affected^ 
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proof, and as, in spite of the alleged infection of our 
rivers and in Bpite of tbe many sailors afflict<3d with 
diarrhea and comma bacilli, the diseiise fortunately 
attained but a small foothold outside of Hambui^g. Had 
Stanhope become affected, he would have proved to a 
certainty that his pmtective inoculation was an illusion; 
but that would not liave furnished any proof that cholera 
is infectious, and that the bacillus is the c^arrier of the 
infection. For this proof c\an only be adduced in a 
locality heretofoit! immmw to cholera^ and in that some 
one falls ill from eating cholera bacilli^ or in conse- 
quence of nnraing an individual who had been infected 
ai mme other place. Even then the proof would not be 
absolute until the immunity of the locality is shown to 
be actual, in that no fuHher ernes o/ehofem occur in this 
locality after the first patient had bt^^u isolated. Ifj in 
case these experiments remained without result, in order 
to solve the theory of the etiologicid importance of the 
comma bacillus^ objection should be made that the per- 
son experimented npon^ owing to healthy diffestlve or- 
gans^ did not furnish a suitable soil for the bacillus, and 
if logically it should be demanded that bcfoi^e entering 
upon such an experiment the stomach l>e sterilised, and 
that peristaisLs be arrested by opium, such demands could 
clearly demonstrate how far, in our inclination to ex- 
perimental pathology^ we have strayed from the true 
conception of the character of the *' affection.'^ 

If only such a considerable functional insufficiency of 
the digestive apparatus must be the preliminary coudi- 
tiou of iufeetion by a microorganism^ then the microbe 
is most, unessential^ and it musit be ej^Jmnedj above ajl^ why 
mich a large number of personSj just at a stated period^ 
become affected by such a H}eakne8s of the digedive appa- 
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rains. It requires an explanation why these weak m- 
divjduiils do jwt aim fall a prey to other baeillL Or is U 
clawieil thai these, toa, mtceumb to the dominating influence 
of the eomma bmiJJus f This can scarcely be the case, 
since the contents of the intestines always show other 
microbes besides the comma bacillus* The cholera pa- 
tients do not die because they fall a prey to the bacilli, 
but they die because of the tno^ acute functional imuffi* 
cieney of the intestinal tradp which favors not only the 
multiplication of comma bacilli, but that of any other 
species of intestinal pai*asites. It appears only that 
in many cases, but by no means in every instance^ the 
oontma bacilli or Bpirillj are more readily cultured on 
artificial media than other forms. 

And what arbitrary methods in diagnosis did this 
yearning after the demonstration of the comma bacillus 
bring forth ) 1 surely do not occupy the standpoint that 
it is the first duty of the physician to make a schematic 
school diagnosis at any price ; but if a diagnosis is to be 
made in the m^ual mauuer^ if a series of e^cntial changes! 
of funetiou must be present to classify the picture of the 
affection — i.e,j to designate it by a proper name — we 
ean and must demand, above all, that the diagnosis be 
not formulated from a so-called pathognomomc symptom^ 
and that quite arbiirarijy from a series of sigm one aifjn 
be not pu^hrd foncat'd an the one and oidy essential for the 
uUimtiie dejinithn. The presence of tul)ercle bacilli 
in the sputum suffices by no means t« dJagnosticiite 
what, clinically, we call pulmonary tul>ereulosiSj for^ 
qniti* apart from the fact that the bacilli may in some 
eases have accidentally entered the lungs in the same 
manner as dust or other foreign bodies^ the demons! ra- 
tion of tubercle l^M^illi neither proves that absolute prtK- 
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esses of destruction are present in the lungs, nor that 
the process is incurable, aud henee must be progressiye* 
We only know empiriwilly thiit^ in lo<*alities in which 
bacilli are found, a definite predisposition to decay of 
the pulmonary tLssue is present^ just as we know empir- 
icaUy that such is the c^ise in individuals with hereditary 
or congenital disposition^ — Le., children with narrow, 
long thorax, have a tendency to affections of the lungs 
in which tul^rcle bacilli and other forms, especially pyo- 
cocci, develop in large numbers. Diagnosis and prognosis^ 
therefore^ can not be deduced from the sputum^ but only from 
the results funmhed by a carefid exiimination of the 
whole dheased orgnnisniy and we actimlly find that in- 
dividuals with numerous bacilli are frequently in bet - 
ter health and present better chances for recovery than 
those whose sputum shows only a few bacilli, ilny one 
who wishes to sijeak of phihmis bacillaria can not he de- 
nied this privilege; he then creates a special picture of 
disease or^ more correctly, a conception of disease which, 
however, does not specify anything of importance to the 
physician or to the patientv and it can not be maintained 
that anything has been gained by this new designation. 
Only a new principle of clufm^cation has been created 
which, however, ranges curable and incurtdde eases in 
a uniform manuer in the siime category. Thus there can 
be no doubt that comma bacilli can frequently be enlti* 
vated from severe cases of epidemic hdedlnal insuffleiencyf 
but to make the presence of comma baidlH a principle of 
classification collides with the demands of logic, since 
eases which show comma bacilli and those in which these 
bacilli are not present are not pnncipially different^ 
neither with reference to the oi^anic diseaae at the bot- 
tom of the pathological picture, nor in regard to the out- 
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come. The fact that comma haciUi ma^ be enltimtedfrom 
the intestine unnotincrg neUher the severitt/ of the cuite nor 
U9 epidemiological mfjni/ieaneey for indk^idHah who have 
bacUli and ihoae that hare not die at the same periods 
aud under tbe same conditions under the diuica! pic* 
tore of cholerii (of the most acnte insuflficiency of the 
iiitestiue). How is it IK>ssibh^ therefore, that the case 
differs priueipially fmm the other, iu that bacilli are 
fouDd in the one instance and none is present iu the 
other f Other individuals, again, show numerous bfteilH 
and do not pre^'nt any threatening phenomena (at 
most, a Wiitery discharge), and they recover in a 
short time, in spite of their dejections containing 
comma bacilli ; whereas otbei-s^ from whose discharges 
the bacilli can be cultiviUed only with the greatest diffi- 
culty and after sevenil days' trials, have long been dead 
when thiH proof is funiiHlied* Hence, how in it posBible 
that tJte baeifii are the cause of the m4unfeittaiion« iehen 
came and effect are in such a marked contradf If a 
primary weiikness of the digestive organs furnii^hed 
the prediBposition to the colonization of the bacilli^ it 
would at least be fidr to a^iume that the greatent number 
of baciUi were aim) tlie ej^presjtion of the greatmt weakne^ of 
the digestive m*fj<im. But nothing of the kind m the m&t^ 
and still the baeilli aitj credited with being the cause of 
the epidemic, whereas the great number of the other 
factors acting upon the ix)dy, which exetite the fatal in* 
suffieieney of the intestine, are not considered. How 
eh^Cj from the tslandpoint of the bacillary theory, can the 
fact be erplaineil that every year in the sommor months 
inmtfficieney of the itUeHtine of narHliH4f» and smalfest chtldrefi 
hecomes epidemic only in the so called lowest dames f Ho 
infeetion and no baeillm Qsm be demonstrated in this casef 
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only the ^t remaloa tML the eWdren of (he poorest part of 
the papulatwn micx^mmb in greatest oambers to aQ epidemic. 
Neither the theory of the ground-waler nor the Uieory of 
the comma bacillus farnkh ati e^rplanatimt for the origin of 
the epidemie 0€carrenoe of the iikt'e^itinal phetiomeBa 
constituting the picture of cholera aud that of cholem 
morboij. The baeilluB is surely an acddettt^ no eissential 
catiBe in a logical sense. The condition of the ground 
water, huweverj may announce that one of the fat^tom 
that influence the activity of the body in general and^ 
with it, that of the intestine {in a niiinner not deter- 
mined as yet), has materially changed. But a certain 
condition of the ground- water is surely only a seeondaiy 
phenomenon — a phenomenon that is synchrououg with 
cholera, but not in a causal relation with the same.' As 
little as the advent of the birds of passage is really 
spring — altho the appearance of spring is in a certBin 
time relation to the advent of the birds^ust so little is 
one of the eauises so far given the real and sole caus<^ of 
the occurrence of that pandemic and epidemic insuffi- 
ciency of the inteiitine of adult.s which we e^ll cholera. 
What explanation has been furnished by the theory of 
the comma bacillus regarding the propagation of the 
pestilence f Since the bacilli do not travel np stream 
they must be carried by human lieingSj and great pains 
are taken to demonstrate this method of infection every - 
where^ altho even now plenty of instances are at hand in 
which a connection with intixxluction can not be deter- 
mined. If, in spita of the aasiimed infection of all the 



« von FtoUenkofert lo hja eicellent crfticlitm of the report of the German 
CboLerft Catmaksioj] (MuoJch, td^^—more worth reading Co^daf thss eT«r^ 
BByB: ** Its rorlatloQ (th&t of tho ground- wBt4?r} is under Mnne drcimutaiiCQ* 
ofily ft good la(UcatU>B of prooeese* In the loyem of aoU above It." 
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riverSt so ft^w cfiaei^ of the affection have occurred even 
amoug fishffrnieii and sailors, eitht^r iiifectioD cao not be 
in e^ridenee, after all, or, if this be the case, it can not 
be ofl dangerous iis spumed at present. And since there 
tan scarcely be any question thiit the crews of vessels, to 
whom now the rdle of transmitter is preferably attrib- 
uledj were at the bt^ginninjyj only fo a very small i>art 
subjected to any control or could at all l>e control led^ it 
is very probalile that by far more carriers of the toxin 
(ill the sense of those who assume this method of tnms- 
mission) have slippe<i through than were subjected to 
measures for protection. Kece«sarily so many more must 
have escaped theBe measures as also the apparently healthy 
may harbor large numljem of comma bjicilli. Nothing 
&hows more plainly than this comparatively marked 
immunity ev^en of sailors how insecure is the theory 
of transportation of the toxin of cholera and the theory 
of infection from mau to man. Bo long as the conditions 
for the development of intestinal inF*ufficiency are absent^ 
so long is even the comma batrillns powerless, and even 
the proof of its presence in a river, if furnished unobjec- 
tionably, would not, in our opinion, justify the unques- 
tionable c-onclusion of the water l>eiug infected, quite as 
little as the finding in any body of water of baeilH of 
the typhoid variety, sidmits of the conclnsion that this 
water is the cause of an epidemic of typhoid, for, singu- 
larly enough, the cultures of jdl these bacilli always 
lack some, altho allegedly unessential, cbaracteristica 
of those which are cultivated directly from human 
tissues. It is our opinion that niicrot>es also show essen- 
tial variations in their behavior, according to the soil 
npou which they have grown, and ai'cording to the de- 
velopmental conditions upon which they depend. Here, 
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t^jOj convincing demonstration Ls wanting that the bacilli 
really have only eotudanl chara<^teriatic8, and that, in 
common with everj' living organism tinder varying ex- 
ternal conditions to which the biicilli also mimt adapt 
themselves, thus umler^fo n f'hatige of qualities which toe 
are onlff errotteaudy inclined to regard as essential, * Thvm 



< We deatre to qimte a siti«1I Ubte Vtin^ti from &n article wrltton nt our butt- 
gaUon hy J. EcweEith&l, in " EHo WAaillungen In der Ldire vom KDmjn«bacJUiJA 
SOCIi'k Im CTiten Jahrzc^hnt." Wittier mtd. fVeai*, 1895, No. <8, etc. ; 
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the question is not decided yet whether or not the bacil- 
lus ofabclonuDal typhus and the b^icterium coli commune 
are eloaely related, and whether or not the latter is or 
becomes pathogenic only in a distinct prediRf)Osition of 
the host. Many cusea from every *day practise which 
remain isolated, while no other typhoid patient can be 
found in the entire locality, point to the latter assump- 
tion* 

If water were the carrier of all these infections, if it 
were so easy to infect rivers that no method of filtra- 
tion would any longer afford protection, and that boil* 
ing alone would be of avail (which might possibly 
furnish a drink not conducive to digestion)^ the question 
arisea: For what purpose do we build waterworks at 
great cost which obtain their supply of water from 
rivers t For, if we are permitted to drink boiled water 
only, we might, with advantage t<i ourselves, return to 
the former system of water supply from wells. Or should 
these directions and precautionary measures hold good 
only in times of an epidemic f Such (ian not poasibly be 
the case, since, according to the opinion of the adherents 
of the prevailing infection theory, one case suflficeB to in- 
fect the water and serve as focus of dissemination, HeucCj 
care should be had at all times, and from now on only 
boiled water must be utilized. Unfortunately, in spite 
of this apparently safe conclusion, the problem re* 
mains for practical purposes why epidemics occur so 
jurely, altho, with modem conditions of transportatioti 
and travel, tmusmission should really take place con- 
tinuously. A later period may possibly recogni^ th^ 
the caums of many epidemi<:s aJionhl not be looJced for in a 
eonta^um iHtmm or in a toxic Huhstanc^ eontmned in the 
waXer^ but in other factors which, possibly in connection 
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with a certain couditiou of the water, so monopolize and 
impair the functions of the organism that many indi- 
viduals succumb to the increased demands. A later 
period may possil)ly furnish the proof, unobjectionable 
also for those that at present are prejudiced, that man 
is by no means the carrier of the cholera toxin, 
and that cholera is not disseminated by toxin and in- 
fection, any more than the prematare filing of the 
leaves from the trees is a sign of contagion or infection 
of the trees. When this knowledge will have general 
prevalence, those unfortunate enough to live in a period 
of pestilence will be spared from the deplorable spectacle 
of having the terrors of an epidemic boundlessly enhanced 
by the dread of the neighbor, the carrier of the toxin. 

However, besides these deplorably inhumane disturb- 
ances of the social organism, the foundation of which 
should be formed by the law of neighborly love, modem 
science of infection has exerted an influence, especially 
pernicious, as I believe, upon the %ocwX condition of 
pro/dising physicians, in that it transfers the center of 
medical production into the laboratory. This trend of 
events harbors a pitiful irony. In the striving for most 
exact knowledge of the processes in the diseased body, 
methods and auxiliary methods were invented to pene- 
trate into the interior of these disturbances of function 
and of tissue until finally the pursuit of these aims has 
gone so far that the object^ the diseased organism, has been 
lost sight of over the method. Development of the most 
subtle specialties has caused the belief to be aicakened 
that the most refined diagnosis were to have in its train also 
the best therapy, and tee have finally attained a point at 
which artificial diagnosis is regarded as self-sufficient aim. 
The patient was a ^^ beautiful case," and his lesser 
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and greater sufferings bad become insignificant against 
the great satisfaction of the possibility of an * * esact ' ^ 
diagBOSiB. And since diagnosis no longer had an eye 
for the functional disturbances, but sy arched for a path* 
ognomonic^ specific symptom^ an iirbitnirily cho^en^ 
mostly nnessential sjTnptoni which, as in every artificial 
system of classification, renders immediate determi na- 
tion feasible even to the superficial, we have witnessed 
that the dtagnoak in absentia <sime lutu fiisUion, in that 
any ehemiml laboratory could diaguoHticate from the 
nrine alone the anomalies of sugar and [Ubumiu excre- 
tions (yeSj even certain organic affections), and could 
determine prognosis and therapy from the percentages 
in the urine of sugar and albumiu. Thus we have seen 
fliat the pathologist determined from tlie mieroscopieal 
preparation whether a tumor was benign or malign, so 
that diagnosis^ prognosis, and therapy were dependent, 
as it were, upon his decision, altho he had seen only 
tumor particles but no patient. The proper foundation 
and justification were furnished for all the^e aberrations 
of the views as to the aims and methotls of medical 
activity by the one -sided development of bacteriolog- 
ical technics. For now diaffiwm, prognosiity and therapy 
were supplied in the ttimpiest m^inner imagintible^ and the 
patient, aft^r he had furnished his secretion or excretion, 
was reEilly superfluous iu the subsequent proceedings. 
The microbe wtis determined, it^ mode of living investi- 
gated in the test-tube, and the raejius which, under these, 
unquestionably folly homogeneous (!) conditions of life, 
prevented its development, were uat nrally, with logical 
sequence, also the most important therapeutic agents, 
whereas those substances or factors which promoted its 
growth were by the same token the enemies of recovery. 
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If a bacillus is destroyed in so and so many pro miUe of 
corrosive sublimate, then it is only necessary to admin- 
ister to the patient snch a doae of this **effeetive and 
harmless substance*^ as was exactly determined in the 
t«6t-ttibe, and he would as surely be delivered of his 
enemies as he would surely be their prey if he partakes 
of a suhshince in which they might possibly develop. 
Hence, butter and cheese must be strictly avoided in 
cholera times. 

Unfortunately, this beautiful idea of being diagnosti- 
cian, therapeutist^ and pharmacologist at the same time, 
and of tjeiug ciipable of directing the dc^stiny of man in 
the most ideal maoner far Irom the paltriness and misery 
of the sick-bedj too soon turned ouJt to be a dream^ and 
gradually the perception once more begins to ripen that 
dkemed man, after all {even after the axiom in mftthe- 
maiics that tite whol^ is more iJmn earh individual part)^ 
not only trom the human, but also from the prac 
tical^ standpoint, owing to the poasibility of render- 
ing assistance^ deserved of viore CQH^ideratiQn than his 
cjcci'dhns. Very helpful to attain this end was the 
era of tuberculin, which demonstrated to him who was 
ready to see, with most desirable distiuetneas, where a 
scieuce m bound to lead us which considers the patient 
as an negligible quantityj and, regarding his condition of 
iTciKtion, phiccs him on the ^me footing with a dejid 
cultnre medium. 

All experiences of medical art — for the determination 
of the eouditiuu of the organs and their inJiuenoe upon 
the general Uealth, in order to fulfil the physician's duty 
of giving advice nnd fommlating pnjsipccts for Ihe future 
still remains an ai1, and one most difficult of acquisition 
— appeared suddenly to be entirely worthless^ for the de- 
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monstration of b:K*iIH did not irqnire a physleiauj iind 
their presence or ubHtmee fa nmhnl hot ft pi'wjmmii and therapy. 
And since the cooperation of the practitioner wiis, accord- 
ingly, really sttpertlnous, it follows that only physicians 
of a higher order who were actually qualified to observe 
— how could an every-day practitioner be capable of 
such scientific accomplishments ! — should be entrusted 
with the administration of tuberculin; they alone should 
be iwmiitted to undertake the determining observationa 
of temperature changes^ and to attend, aecording to direc- 
tions, to the prescribed incn^ase of the doses for the 
welfare of the sick. 

Fortunately, here too the course of events has shown 
that (he destiny of patients must not be decided in the 
laboratory, and that neither the healthy uor the sick can 
do without u physician whi> dccidvH npon the hygictiw 
meamres thai »ervcfQr the welfare of the Hick^ and that pro- 
teet the healthtf from diHcose onhj fifter careful eonrntleratioTi 
of all eireumJttitnees^ and after most painstaking examination. 

But the power of modern theories and their striving 
for manifestation in practise hiiB remained the same, and, 
tho we may predict on the basis of a certain medical ex- 
perience that the experinientSj so very interesting from 
a scientific staudijointj of inventing new nielliods of 
immunization and inoculation trf// remain unimportant for 
utilization in practise^ HiiU the elaim of badfrioloffif to (vntrof 
the »o/f determining vote in diaffnoniji will continue to pve* 
vail for mme time to come, since the perception has not 
yet become potential that the diugnogtie prineipie^ which 
bacteriology endeavore to put forth as the only correct 
one, cmwiders neither the reqtdranents of logic 710 r ptactiaal 
necmmt^. For what do we ntHjd physicians if ,tht« diag- 
nosis of choleni can bo made, not from the clinical pic- 
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tare of Uie diseaaej which, unfortunately, permits of so 
little doubt, but solely in the hiboratory, without kuowl- 
edge of the external cotiditions, without examination of 
the patient T What opinhti is the htynmn to fot-vi of the 
position of the phytncinn and of the importance of the eMtm- 
inatkm of (he patient ami of the dkigiiosiSf if pomibhj three 
to four dags may pom before the decision i4 reeeived from 
the laboratory whether the ptttient has siweumbed ^^only^^ to 
choiera ttostras or — fi- hotTihle death — to AsUitie cholera f 
Must not doubts be aroused whether, in view of the 
much emphnsized differmice t)etweeu both diseaaes, the 
physician in charffe^ who for so lojig remains in compleis 
ignorance tcitk reference to the tiature of the patholoffiiuU 
process^ might not likewise have mnde a mistake in treatment f 
What now distinguishes the graduated physician from 
the laymau f What is the advantage of zealously and 
diligently studying pathology^ of visiting the clinie, if om 
is umMe and dare not make a detennininff ditiffnosis t It 
would then be betteir to study only bticteriology, and, 
like a defunct class of wondereure quackH^ merely pur- 
sue the examination of the *' excretions and secretions" 
far from the bed^de* And whatj after alJ^ is the result 
of the methods of examination of the present day t The 
number of those that have succumbed to cholera nostras 
(in those districts allegedly not affected by the epidemic) 
has grown enormously; the disease which here tof ore had 
been looked upon as absolutely hamdess for the healthy adult 
now ranges among those that' present the most unfavorable 
prognosis, whereas, on the otiier hand^ many patients 
suffering from Asiatic cholera recover, and not a few ca^es 
that are dl&tinguiahed by their wealth of commeL bacilli run o, 
milder course than the mildest cades of summer diarrhea. 
One need not be a pessimist to imagine the conse- 
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qnences of the pr^ent theory as very harmful to medical 
scieDCe and its medical representatives if it should con- 
tinue 80 autocratically to iufluence h^^gieuic and medical 

meas n res j for Bill ce cmistanfJif a ffreaier number of forms 
of vmhtdieii ijt placed in the mte^ottf of InfedhiM discme^j 
di agnosia will gradually be transferred from the bedside 
to bitetermloffk'ol ritstitutifma supported by the state, and 
fvinn the medteul pntvUthner to government emplo^een. 
Physicians and laymen must get accustomed to the fact 
thill so -called sauitary measures to be tiiken must l>e 
biiJ^>d simply and solely upon gcientifico-hurmucratic prin- 
rip/rs, hence not in accordance to the special case, hut in 
hefphiff mih a scheme . With thUj naturally^ the activitti of 
the pfiifslHtui k at an ertd^ sittce he is t^ indiMualize, and 
tnmt iwt make the disease bat the patient the subject of his 
intercut and study. The beautiful and humane catliug 
of the physician to be adviser and helper to man will 
then have ceiised to e^tist j for consciousness of the 
re^ponmhilitf/ for the life of the patietd is rtplacedbtf the fear 
that a jmra^frnph of a pest htw tnai/ have been tiolidcd, atid 
in plftee of ifurett/ re&ulting from experience in the treatment 
of distane there wiU be uncertaintif arimiff froni the fact that 
the hiteteriological dia gnosis of ti Vteorisi i^ eapahle of upiiet- 
iifif/ aU aehiertmcniji of eoiisci^ntious medical observaii^ms. 
jgliould physicians take no note of these serious consider- 
at ions concerning tlie future of the medit^l profession! 
Bhould they not attempt to defend themselves agJiinst 
tlir surely threatening danger f Should not those who see 
the safety of Ibeir profci^sion in the discipliniuf? of 
physicians rather concentrate their enei'gy and tiirir in- 
tt'Uigenc* upon the defeat of measures which arc suit^ to 
Ining about the most serious harm that has ever bofoJlen 
the medical profe^ou f 
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XVI 

THE CHOLERA QUESTION 



PBOFE880B Db. Bobenbach: The discourse just held 
(by Professor Fliigge) was very instructive in more than 
one direction, for it shows the point to which we are 
steering if the prevailing scientific theories are still fur- 
ther converted into deeds ; and it distinctly points out, 
further, the inconsistencies between theory and prjictise. 
Nothing is calculated to throw a better light upon the 
difficulties encountered in the establishment and execu- 
tion of theoretical demands than the proposition of the 
lecturer to make a distinction in connection with sani- 
tary treatment between healthy and suspected persons 
coming from a center of pestilence, and, if I have under- 
stood him correctly, to desist entirely from the customary 
disinfection of healthy individuals. I salute with thanks 
one point of the discourse — namely, the request to look 
calmly into the face of the imminent danger, altho I am 
not able to share his opinion that this comfort to us re- 
sults from the discovery of the comma bacillus and from 
the measures rendered feasible thereby. I believe, al>ove 
all, that the demands made by modem hygiene in su- 
called contagious diseases more than grossly neglect the 
virtues of neighborly love and humanity, and exact and 
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accomplisli encroachments upon personal liberty such as 
can not be improved upon for malignity. Even with 
the eoDviction that the individiml must make a s:icriflce 
to the community, we can not help feeling deepest regret 
T^'hen contemplating the protective and defensive meas- 
ures taken in the supijosed interest of localities not yet 
infected. Hospitality is denied to all fugitives^ even to 
the healthy. Healthy and diseased individuals are forced 
to leave their dwellings, and to subject themselves to pro- 
cedures which even the adherents of disinfection must 
regard as exjiggerated and, above all, usele&s. Tlic fear 
of infection has been bo overdone on the strength of the 
so-called bacillary theory that the results of this fear 
Iwcome everywhere manifest in the most disagreeable 
manner. But I do not wish to enlarge any further on 
this point^ Let every one place himself in such situa- 
tions as are so drast ically depicted in the daily papei-s, 
and it is likely that he will recoil from the severity 
of the requirements of modem hygiene. What are the 
consequences of the present thet>ry1 As the bacilliLS 
thrives in moisture, it may adhere everjwhere^ and 
any one coming from a suspected locality, whether 
healthy or diseased, is suspectetl^ therefore, to be a car- 
rier of the infection, for he may carry the generator 
of the disease on himself, with himself, or in hitn- 
seif. From thiB should follow that also the healthy 
must be cleansed and disinfected until every fear of 
tniusmissitm has vani.Sihed. However, no one dares say 
how long this possibility of infection may last^ Since, 
for instance, in a fatal case reported from Berlin, which 
is claimed to prove the connection of the disease with 
infeition from Hambiirg, the Kymptome of the alfcetion, 
acc<>rding to my calculation, have remained completely 
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hidden for at least six days, a strict quarantine of at least 
seven days should be enforced for all persons coming 
from a snsx)eeted place, for, as stated above, even a 
healthy individual may carry the germ in himself or upon 
himself. But even the lecturer does not wish to draw 
these conclusions, and, therefore, he distinguishes sharply 
between suspected and healthy persons. He considers 
the superficial disinfection as practised in the latter to 
be entirely unnecessary, if I understood correctly, 
whereas he would submit the susi)ected to isolation and 
to energetic disinfection of the body, not only of the gar- 
ments. Here we have the inconsistency between theory 
and practise ; for, if the bacteria are the cause, then 
quarantine should be strictly enforced in the healthy and 
in the sick, in such a manner as is practised only in the 
Orient and in transmarine ports. If, therefore, the dis- 
infecting measures employed so far concerning the cloth- 
ing and the baggage, the insufl&ciency of which was so 
drastically depicted by the lecturer, are of no avail, if 
an apparently healthy individual may carry bacilli 
within and upon his body, then it is positive that gener- 
ators of disease must have been carried away in large 
quantities, in spite of all measures and considering the 
fact that, notriithstanding the latter, a great many per- 
sons escape disinfection. Since Hamburg is a focus of 
epidemic, since bacilli are so readily taken up and trans- 
mitted, it would be wonderful indeed if only the few 
I)ersons actually affected bad been the carriers of the 
contagion. But since, fortunately, we have remained free 
from endemics and epidemics, the conclusion appears to 
be justified that either the bacilli are transmitted only 
by the patients, or the bacilli are by no means the only 
or the essential cause of the disease. At all events, the 
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opinion that they are exclusively the cause of an epi- 
demic has not as yet been properly supported, Lf we 
hosiSAi that our measures, just because we are able to sup- 
press every individual cast^, have also prevented the 
propagation into au epidemic, we are guilty of conclu- 
eloua that may be pardonable but are none fche less 
wrong. We have not been exempted from cholera be- 
cause we have isolated a few persons and disinfected a 
fraction of aU conceniedf but because the requirements 
essential to the &£eetioD and to the epidemic in genenil 
are not present with us. The st>-called sparks C4)uld not 
kindle a fire bemiuse the susceptible ground W4i^ wanting, 
because our eondifions of existence do not as yet furnish 
any cause for tlisease and, let us hope, will not furnish 
it. If a fire which bleaks out in a village with thatched 
roofe remains confined to the original center l>eeau8e the 
roofe are still wet from a previoun rain, no one will claim 
the merit of having saved the roofs that were spared in 
that he extinguished all the sparks which w^ere flying 
around ; for everj' one knows t hat wet roofs will never take 
fire. These same facts apply to the cholera epidemic of 
the present year. Italy, always visited by epidemics, is 
spared without our having heard of any extniordinary 
measures, altho France probably was infected through- 
out the entire summer* We have been spared, not be- 
cause of our meiusure**, but because th*; couditions for the 
origin of the diseiise are not at hand and, let us trust, 
will not be. WHicthcr we believe in the action of baeilli 
or not, the f*M;ts prove I hat, even ii,ssuining this possibil- 
ity, a whole mnm of jirelimiiKiry conditions must be 
complied with before the muchdreaded iMwillua can do 
its pernicious work, I can not here enlarge upon the 
reasons which have led me to attribute only a very sub- 
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ordinate importaDce in the origin of diseases to baeteriaj 
the same as to other harmful agents, I have ou other 
occasions dwelt more exhaustively upon this Huhjeetv 
At present, at the risk of being designated uuseientilic, I 
wish only to give expression to my conviction that, while 
it iB true that the causes for the origin of cholera are as 
yet not cleared up, it is quite safe to siiy that no spt*cific 
pathogenic agent ia the cause of this scourge of hiunan- 
ity, whereas a microbe is present, at best, as an accom- 
panying phenomenon in a number of the most severe 
cases. It is my conviction, further, that a direct infec- 
tion from one human being to another, especially in non- 
infected localities^ never occurs, and the danger of infec- 
tion in infected localities obtains only because eveiy one 
in such localities is more or less subject to the e^cterual 
influences which are the cause of the disease. The dan- 
ger clings to the locality and to the conditions of life in 
general, not to a specific contagion which, like other 
nosic, can play only a secondary'' part. As little, 
therefore, as there is danger of b<?ing infected from 
a patient, so little are we justified, according to reported 
(unobjectionable) investigations, in accusing a definite 
noxa— for instance, water — of being the sole cause 
of the affection, The endeavor always to find the per- 
nicious cause in water corresponds less to the compulsion 
of facts than to the desire of presenting something tangi- 
ble as the creator of all evil. But it is a serious matter 
to assume absolute knowledge when every reason exists 
to search for truth without prejudice. There can be no 
doubt that water may harbor noxious substaiiceSj but 
these are quite insignificant so far as they affect healthy 
human beings. It is especially unjustifiable always to 
consider bacteria the carriers of the nojuous element^ 
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81 ace there ean be no doubt tliat chemically acting sob- 
atauc*^ demoiist ruble by eliejuiejtl methods, pluy u very 
important part in the injury which may eventually eome 
to man through the driukinj^ of wnter. I4ite]y the 
method has bc*en ailupted— wrongly , according to my 
opinion — of declaring water aa harmful or harmless^ merely 
on the basis of iKicteriologieal investigation 8 bee^iuse, in 
seartdiing for tangible — i.e., easily demonstrable — pollu* 
tions the great iullnenoe is overlooked whieh is exerted 
by the conHtant summntion of minnteM noxious elements 
as regards* our eonditions of life. At any rate, caution is 
necessary here, too, against one-aided appreciation of the 
demands and achievements of bacteriology as eoni pared 
w^ith the results of ehemiciil tests. I am fully aware that 
these briefly diiseusscd views are not shared by tkis 
assembly, because they are not in accord with the dogmas 
of a modem trend which lays claim to absolute reliabil- 
ity. But this can not prevent me from cipreasing my 
conviction that 

(1) Modern bacteriophobia leads to a neglect of the laws 

of humanity and neighl>orly love* 

(2) It nourishes the fear of infection in a most deplor- 

able and threatenijig manner. 

(3) In its final consequences it leads to Berious molesta- 

tions of the individual and of the comnmnlty; 
and 

(4) All sacrifices asked and made are not in proportion 

to the correctness and demonstrative power of the 

views on the basis of which they are demanded. 

The course of the ejiidemii* w fjir aa it took place in 

Europe ofters ample proof to tliose who mean to look 

upon matters wittiout prejudice that thediscovery of the 

comma baeillus explains neither the coui*S6 nor the 
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character of the aflW'Uon iu a sufficiently certaiD manner, 
aud for that re{ifK>ti thttt it i^ made the sole basis of in- 
cisive measures. Cue tnay be a true friend of hygiene 
which endeuvoi*a to improve the conditions of vital im* 
portance to man, and yet be forced into a position to take 
up arms against that direction of hygiene which, as Imc- 
teriologyj undertakes naught bnt a battle ai^inst bacteria, 

ProfeeBor Dr. FlQgge: The riews of the preceding speaker 
havu really astODisbed ma not a Httle,, They were not so rare 
a few years ago, but In the course of the last decade nearly 
all, even those of the Munich Bchool, have been converted, 
ThiB hne been accomplJBlied in part by the discovery of the 
bacillust but principally by the fact that a number of epi- 
demies were carefully observed. Endeavors were made to 
haruioniKe the conduct of the bacillua and the epidemic, re- 
sulting in confonoity inaluiost every particular. The epidem- 
iological invefitigatioDG were made by Koch in India, thoseof 
the Austrian epidemic were iindertaken by Gmber, and ex- 
haustive djiicussions took place in reK^''^ to thein at the lly> 
gj en ie Congress in Vienna. I desire to aak Professor Rosen- 
bach whether he in thoroughly familiar with all the reports 
and discussions. Should this not be the case, 1 could under- 
stand why the gentleman is still retaining the old stand* 
point. But if he has read them, I must renounce all hope of 
©Ter coming into harmony virith him, 

Bosenbach : I predicted that I would thua be re- 
proached, I have reail these articles, and read them 
entirely without prejudice, I regard as it^rong '^^ Bfre^ 
which iJt placed upon the fad that the bactcriu ahne are said 
to be the mtuic of producing aU eviL My opinkm wiUgener- 
aUy prevail in the future, I speak here, also, of other 
epidemics than those of cliolera, and I maintain that the 
theory of Infection remains a large-sized X aud an inter- 
rogation point* In Breslau we gee the abrupt extinction of 
scarlatina, meaaiee, and diphtheria; Buddenly the curve 
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rises again, and we have the most distinct epidemic in 
spite of all reports of c-aseii and measures of dlsinlectiau. 
The great X has remained iis before. This is not the 
place for a scientific discussion of the subject, but lam 
ready to do so in private and in writing. 



II' 

I wish to recommend still another remedy which^ ub- 
fortunately, however^ can not be prescribed fronx an 
apothet:ary— ^namdy, tht^ conviction that cholera u not an 
inf€€tiom dijtmse^ and that the patient does not endauger 
his surroundings, or, in other words, that no more dan- 
ger exists in a locality in which an epidemic is present, 
in the neighborhood of the patient, than in any other 
locality* I f t his convict ion won td became generatly prev- 
alent, measures of disinfection could be dispensed with 
which blame the patient as the sole cause of the alfee- 
tion, and thus necessarily reprt^*! all sympathy for the 
sufferer in the interest of self-preservation, Xnt tlie 
patient is the center of the evil, but the CAjuditionsr— un- 
fortunately, unknown as yet^ — of our environment, of the 
climiite, and of Ihc noil, which crt^ate one rogion iiud one 
continent a cholera locality, and fiuiiUy render the huniMU 
oi^anism unable to prcscH*ve normal functions under 
unfavorable conditions. What 1 have stated during tlie 
first epidemic of influenza regarding the noncontagios 
ity of this aiTtiction, theu generally rt^gaitled iis con- 
tagions, I maintain to-day in regard to cholera. 

But until this view is generally iieknowledged, fe-ar of 
bacilli will cause many a heart to beatiu trepidatiou which 
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kept its trdnquility in the preaeoci? of hostile bullets, 
many a malodofDu& siicrilice of carbolic acid and calcium 
chloride will l)e offered to the idol of bacill&ry infectioa 
in superstitious veiieratioiij aud fumigation will take 
place where, according to our sopeistition, we assume 
the seat of the idols io be, 

I trust that you, dear coUea^Cj altho I know you 
do not share my opinion^ will, in the customary objective 
tolerance of forci|,'u (►pinions^ accord Space to my deduc- 
tions. Theym!iylH> suhjeetive^ itistrucy but they have 
grown from ejcperience, and, after all, I am the one who 
ia responsible for my contentious. Let the watchword 
l)e: ''No fear ( hence, no disiirfcctioD), but the ereatloo of 
favorable conditiona of life and nutrition.^* 



You put my self-eommaud to a severe test,, in that you 
uac*easiiigly oiler the miKst enticing **aetuur' subjects 
for elalxmition. The theme now presented is also very 
tempting, but I decline, not wilhont regret, but fur well- 
c<m.sidered re4isi>U!i, a dLscus&iou of the (picstion of pro- 
tec( ive me;isnres in epidemics, and (specially in cholera. 

Altho the ijpinion may l)e upheld with great authority 
that an cpiilemie of cholera b likely to occur in Germany 
diui ug the preseut year, and that the year 1893 will 
proliably figain \w. the year of testing all theories con- 
cerning chtileni, and ;i]l pcHortnaDCCH of modern Iiygiene 
— so far as it is congruent to the doctrine of the combat 
agaiuHt pathogenic ortjanisms — still, pifiphfytying is a 
Ihanklcss Insk, whether the predictions come true or, as 
we must wish in our station as phytic iau aud as a hunmn 
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being, remaan uufuJfilled, But these opportune eon- 
siderdtiona would not prevent me from pi'esenting my 
views, quite as little as the fear of disturbing by such 
gloomy prophesies the tranquility of those that at present 
breathe freely. For, iia the destruction of the germs of 
disease, according to the views of the now prevailing 
school, is equiv^alent to the destruction of the cause of 
disease, thus securing absolute protection from the pesti- 
lence, calls of ahirm can tend only to arouse iucreaaed 
vigilance and to enhance the readiness for battle. Be it 
remembered that the fear of infection last year was util* 
iised aa the principal means of stirring up vigilance, and 
the same fear will in the future be considered an essen- 
tial requiremeut of readiness for combat. 

^liat restrains me from discussing the theme of the 
prevention of pestilences in view of a possible epidemic 
is not, therefore^ the dread lejst I alarm, perhaps un- 
necessarily, minds now at rest, in consequence of the 
appareot cessation of the malady and in consequeQCe of 
the reliance upon the trust worthinfss of our measures, 
but the knowledge that my views of the nature of epi 
demies and of the process of infection are for apart from 
the certainty of theories in which the predominant 
school has faith, and upon the bsisia of which it believes 
itself to be in secmti possession of the means for repelling 
any pestilence. I would be obliged to confess frankly 
that, in my opiuioUj neither by quarantine measures, nor 
by antiseptic deeds, nor by Ixicillarj^ investigations can 
we obtain an infliten<H3 upon the malady (i.e., are we 
able to pn>vent either its outbreak or its spread), and 
that those who believe in the feaisibility of this view can 
triumph ouly so long as no peatilence actually exists^ — 
just as those who conjure a storm by some form of tncan- 
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tation are considered helpers and deliverers only so long 
as no lightning or no hail actually appeai-s on the scene. 
Now, since a large part of humanity, whether laymen or 
representatives of medical science, have hopefully re- 
tained the childlike belief in human omnipotence, and 
are certain that against all occurrences there must be a 
remedy and privileged human beings (scientific and 
social heroes) capable of repelling them, we render our- 
selves and others anything but a service if we point out 
that the hope of warding off a pestilence by the hand of 
man is, at this limey in reality nothing else but the result 
of an ancient belief in miracles. 

Therefore, it appears doubtful to us whether, on the 
basis ofaur present knowledge of the laws of the origin and 
dissemination of epidemics, a defense is at all possible 
against a pestilence such as cholera, since we do not even 
possess a clear understanding of the relatively simple 
question of infection, especially of the manner and the 
method of the infection. 

But the attempt to stifle an epidemic in its incipiency 
must appear still more difficult to those who look upon 
disease, and pestilence in particular, as a special phase 
in the struggle for existence between living organisms, 
or, more correctly, as the effect of the influence of laws 
still unknown to us which regulate the existence of the 
different species of organisms. Whether we assign to 
the micro-organisms a primary place in the origin of all 
infectious diseases, and in particular of epidemics, or, as 
1 do in many instances, assign it only a secondary one, 
the affection of a single individual, and its dissemination 
over social connections of the latter, \\ill always depend 
upon certain relations between the person affected and 
the pathogenic agent, and in the position occupied -by 
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me in reference to these subjects it ia a question of tlie 
dmaion of the important preliminary points: Whether 
a primary weakening of one organism only makes the 
latter a untrttive soil for another one; whether a special 
faTOring of the vital conditions of the pathogenic agent 
only renders it aggressive for the majority of human 
beings; whether, further^ what is injunous to one might 
not at the same time prove advantageous to the other. 
It was a question, finally, to decide whether or not 
micro-organisms play an essential (causative) part, in all 
BO- called infectious disea^s^ and whether in many cases 
merely a certain injury (change) of the conditions of life 
(in the widest sense) suffices to produce a certain pat ho 
logical picture in many human t)eiugs simultaneously or 
in immediate succession (epidemic), without calliug for 
the cooperation bi micro -organisms j for the terms '^ epi- 
demic^' and ''infectious disease'^ are not congruent. 

It is quite conceivable that the measures to combat 
diiicascs depend upon the answer to this qu;.vst ion — Lc.^ 
upon the theory of the school — and that he wjo Inclines 
either to one or the other of these views must hold essen- 
tially diflfereut opinions regarding the possibility of 
mfectlou and regjirding protection fi*om iufcctioUj and, 
therefore^ in active practise he i^ bound to oppose the 
contrasting view as directly harmful. If, for ini^nee, 
cholera is not an infectious disease, as 1 believe, it fol- 
lows that the lK?lief in iufection, the worst eonsequenoc 
of which is thc/trtr of infection^ is one of the most hjirm- 
ful elcmenl^ sine** fear undeniiines the resisting power 
of the organism, which should Iw doubly fortified by just 
these changed conditions t*f lil'e which constitute I he 
true cause of the disease— predispoait ion to affection. If 
wo a^ssuniCj on the other hand, that the geim of diseaee 
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is tranamisgible from lifele^ objects or from a diseased 
bttmaa being to a healthy one, then it is necessary to 
keep this fear alive aa much as possible, so that the car- 
rier or transmitter of the germ be by all means avoided^ 
and that the onhj possible ground for tmusmisBion may not 
be given by carelessness. 

But since it is positively proved by thousands of ex- 
amples that cholera is not Infeetious^ — certainly not iu 
that sense that an epidetnic could demonstrably be caused 
merely by transmission j since, further, according to the 
past course of events, even the opinion may be upheld 
that the microbes are only an ^unessential but by no means 
a characteristic accompanying s^'mptom of cholera — it 
follows that the means employed at present to fight the 
epidemic of cholera, or even the claims to have vanquished 
it, must appear as entirely illujsory, and effective only 
in that they give rise to the belief in the ignorant and 
in the timid that something was being done in their 
behalf. However, this advantage is more than counter- 
balanced in that the means employed render the timid 
still more faint hearted, and deprive us of the possibility 
to see at all clearly in such complicated matters* 

A defense against an epidemic is at present impossible, 
according to my opinion; merely a relative protection 
is possible in a certain sense by general hygienic meas- 
ures carefully prepared in advance, and these do not 
consist in the practise of antisepsis and in the search for 
iKiciJli, but in the fact that the level of the mndiiions of 
life is conmUrahlif raised ^ dweUiii^'places and food are 
improved^ energy and courage are sHmuIatedj etc. Even 
then nothing would be attained against the epidemics 
which decimate the poorer cla^sses of the population but 
improved resistance, for we can readily observe that 
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good tiutrition and dean dwelHnp;- places alone do not 
offer protection, since other epidcuiic dise*isf^, sneli as 
scarlatina^ diphtheria^ etc, affect also the so-called bet- 
ter classes. 

But such skeptical and ''not suffleiently smart" 
opinions mufit not be openly ea:pressed todiiy, for w© 
much prefer to devote our9elve.s busily to a blessed 
error than listen t<i the doleful truth that we do not 
possess a trace of hmwl^dffe of th^ inhermt operathit of 
matters in the most important questions. The couse- 
quence of this lack of firmness and this overestinmtion 
of our intelligence, when this perception is onee forced 
npoD uBj is unfortunately instrumental in nearly always 
causing a ex>llapBc of all hitherto acknowledged prin- 
ciples, since those who have most fervently and trust - 
ingly implored a siiint or a hero for a miracle, are most 
reiwlily inclined to destroy or desert, him when he re- 
fuses his aid. 

The result of this view is that ulm with us, if we should 
during this year be visited by an epidemic of cholera 
which spreads in spite of manifold protective measures 
and restrictions of traffic, a victim will be sought and 
found upon whose shoulders the responsibility tor these 
shattered hopes must be laid^unless previously the \iew 
should obtain that the appeanim^ of cpidemir^s is de- 
pendent upon factoid upon the of^ur renege of which we 
have no influence, that a power of natui-e as yet uuknown 
to us creates the conditions which favor the outbreak of 
a pefitlleDCt^ and I hat an epidemic docn not. make h^d- 
way m an enemy, through an unguarded gate, slips into 
a fortress. 

8hould yon, my dear sir, ever find the leisure, in spite 
of the limited time at your dispus^d, to read my article 
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on ''Infection^ Fear of Infection, ani] the Bacteriological 
School," yon will become acquainted with my attitude 
toward modem hygienic practise which no longt-r dis- 
cusses open questions^ but considers them abs«.>lutely 
closed, and forces its theon- as an inflexible dognia upon 
the manifold conditions of life. Then, I triLst. you will 
agree with me that I do not intend, with such views any 
longer to preach to deaf ears. What is a piano witliout a 
sounding-board f And the resonator, public opinion, is 
not so readily put in motion by deductions whicli urge 
skepticism and continued, uninfluenced, and unbiased 
iuTestigation as by prevailing theories which not only 
come forward with the pretense that they should be 
regarded as '^wisdom's final conclusion." but which also 
pretend that they have already attained the enticing aim 
of the delivery of mankind from the plague c»f epidemics. 
The time is still distant in which "the laws of pesti- 
lence and war" will be considered iv\m\ the view-point 
of the struggle for existence or, more correctly, as an 
expression of the law of development of mankind. And 
altho we have as yet not even found for these* laws such 
a formulation as for certain atmospheric changes, we in- 
dulge in the delusion that we already possess sure means 
oirdief, whereas in (he realm of meteorology we have not 
yet progressed beyond storm warnings and l>eyond the 
determination of the atmospheric changes that are likely 
to be expected during the next few hours. . . . 
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It 18 my opiuion that chemically demonstrable sub- 
stance.^ in tiie water may form the cauBe of Budden mani- 
festations of disease or of gradual disturbances of mi tri* 
tiou ill the hnmim body. The fiiet that until now we 
have not succeeded in producing symptoms of poisoning 
in animals by organic re.sidues obtained from water is 
merely a proof of the uncertainty of pathological experi- 
ments, and T submit that, if we were to infer from thiB 
the nbeence of toxins in water, one would be compelled 
tTOm the bacteriological standpoint to admit also the 
harmlossuess of the comma bacillus^ because the experi- 
menUil ii]ge.stion of the same did not as yet produce the 
picture of cholera even iu man. The requiremeiits for 
practical purposes are in no domain so dependent upon 
the prevailing theoiy as in that of the supply of normal 
drinking-water, and that is why the demands of theorists 
and the objections to them can never be so concisely ex- 
pressed as in assuming the Ixirteriological st^uidpoint 
when discussi ng t he q nestion of d ri uk i ug- water. Any one 
who regards pathogenic bacteria as the cause of certain 
diseases is Ijoiind to insist that tcaier be ahsafutH^ free 
from gejuiSj and no efforts can be too greiit to enforce 
this end* But then it is incumbent upon the mpresen- 
tati ve of this theory to prove ( 1 ) that the micro-organ- 
isms accused by him are really the mU ca^ise of the aflTee- 
tion, and that they are principally absorbed with the 
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driiikLDg- water; (t) Uiat all Bncb poUtitions are to a i^er 
tainty excluded by tlie use of wells which utilize only 
the ground-water; aud (3) that the fulfilment of the re- 
quirement of absolute freedom from germs doea not 
create other uoxie, which more than balauce the ad- 
vantages of the exclusion of pathogenic organisms. I 
shall not dwell upou the first pointy as it waa exhams- 
tively discussed in a session of last- gammer, and I wish 
only to emphaj^ize that, alt ho I do not deny that there 
are diseases which are produced by micro-oi'ganisms, 
just regarding the two affections which are principally 
traced to the use of injurious drinking- water — namely, 
typhoid fever and cholera — I profess the opinion that the 
so-called specific bacilli play no part., or only a very second- 
ary one. I neither deny that diseases resembling typhoid 
fever are occasionally caused by the drinking-water, nor 
do I dispute that bad drinking-water^ in times favomble 
to the development of cholera, may give rise to a dis* 
toj'bance of the function of the intestine ; but I deny, 
upon the basis of ray experience, that the drinking-water 
is the real cause of typhoid fever and of cholera, of their 
endemics and epidemics, in the overwhelming uijyority 
of cases. The fact that water is continually accused of 
being the cause, and that the decline of the disease after 
the closing of the well, which usually is not done until 
the epidemic hm reached Ub acme, is attributed to this 
sanitai-y measure, can not for me and for many others 
take the place of a scientific proof of the etiological con- 
nection. Now^ let us question further* Do wells^ even 
of the most recent construct ion, actually guarantee the 
impossibility of pollution^ and is there absolute certainty 
that the ground-water always furnishes a water better in 
every respect than that supplied by our excellent water- 
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works, which did not tail even during the hot summer 
of the present year ! I believe that this question may 
not at onc« be answered in the affirmative; for wells may 
be polluted at their outlet opeuiugj and the ground -water 
may alst^j under certain eirenmataDces, receive fjoilutions 
which then will paes into the weD. Besides, if a well is 
pollntedf the danger to the consumer is greater than 
when a pollution reaches the much more powerful cur- 
rent of the river water, the filter of which afford a certain 
additional protection. Eveu when urging from the 
standpoint that infection by drinMng-imter, be it ob- 
tained & om a well or from water-work^ doea uot play an 
esaential part, or even if we do not oppose to well- water 
(just as I am in favor of it ), the question arises whether 
it would be well, for the sake of a theory, to advise the 
acquisition of a new water-supply, without regard to the 
enormous C4Dst involved, autl possibly at the same time 
awaken doubts in the minds of the people as to the ex- 
cellence of our water-supply t The catchword of well* 
pollution has always wielded a great influence io times 
of excitements Finally^ with reference to the prevailiDg 
tendency to render everything free frtym genm^ I wish to 
give expi^easiou to the medical doubts whether the pro- 
duction of gerni*fi¥e food -stuffs might not Im* accom- 
panied with some disadvantages, since it requires a com- 
plete renunciation of the useful at^tivity of the microbes. 
And such an activity unquestionably exists; for we are 
familiar wilh the great rdle of division of labor in nature, 
and we now know that so-Ciilled symbiosis — 'i,e,^ the condi- 
tion in which two forms of living organiama are interde- 
pendent upon each other for their existence — ^p lays a prom 
inent part everywhere. Thus thei-e can be no doulH that 
the nmiiuil digmtive aeiirUy in the intestinal canal in a 
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wide mea^nire depends upon a symbiosis, in that the 
micro -organiBms absorbed with the air and witji the food 
usher in and maintaiu the splitting up of the food in the 
intestinal lrat*t, and thus materially facilitate the real 
labor of the tissuei? of the body. Hence it iB probable 
that the organism, especially at times of marked activity, 
can not dispense with the assistance of these bacteria and 
must manifest disturbances as soon as these cooperators 
are entirely withdrawn from it by means of sterilization. 
If, therefore, the ingestion of steiilized food may be of 
advantage to some individuals, it is quit^ as certainly 
harmful to othei-s, aud^ accordingly, the physician must 
strictly individualize hei'e too. For this reason I must 
not fail to emphiusize here that a series of observatiouH 
of myself smd of others appear to point to the fact that, 
for instance, deriUzed milk, the utility of which I do 
not ml^udge, causes digestive disturbances in many 
children^ which are either due to a special change of the 
albuminous bodies during sterilization, or, which is more 
probable^ to the destruction of all the micro-organisms of 
the milkj even of the most useful. Let me also call at- 
tention to the tact that the ingestion of boiled water, even 
when sufficiently cooled, is not always beneficial for 
digestion, especially when it is a question of drinking 
lai'ge quantities during the hot season and by individuals 
with weaker digestive organs. All these reflections de- 
serve consideration befoix? deciding in favor of an expen- 
sive change of the water-supply in a one*sided adher- 
ence to bacteriological retjuirements. This seems to be 
especially important because the always timid popula- 
tion would be particularly frightened by an allusion to 
the deficiency and danger of our water-supply which 
can not at all be shown to be present. 



XVIII 

INFIXTION. rEAR Of INFECTION, AND THE BACTERI- 
OLOGICAL SCHOOL 

Stnoe nothing renders life and activity more question- 
able than disease, and since daily experience appears to 
teach that the most dangerous diseases are remarkably 
often transmitted from man to man, it is quite obvious 
that we entertain a special fear of this treacherous 
enemy, infectionj with which a relative, a friend^ or fel- 
low man with whom we are in close connection may 
maliciously he threatened. But it is unquestionably 
surprising that just at present, in this era of greatest 
daring and personal courage which often ia ready to 
stake life for mere trifles, the fear of iniection is so ex- 
ceedingly pronounced. Health and life are risked every 
day in science, in play and in sport, by investigators — 
who, like a sorcerer, keep the evil spirits under lock and 
key to force them to work for the benefit of mankind — 
by serious explorers, and by mountain elimbera, not to 
mention those who, even on the strength of a most singu- 
Jar sense of injured honor, prove their disregard of life 
^frequently, it is true, only that of the opponent — lu a 
duel. If, then, in a remarkable but psychologically 
conceivable contrast, a form of heroic, or, let us say, 
blind, contempt of death in attaining ambituous aim% 
and pale fear, or, wha^t sounds better, overcaution in the 
intercourse with diseased fellow men, are the sign man- 
ual of our time, then tlie fear of infection must of neoes- 
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sity be a very peculiar fonn of psyehical influenoe, and 
the investigation of tliis problem must be particularly 
suited to shed a bright light upon the \dews of a genera- 
tion, upon the psychology of the mind of the people, 
since we always assume that humanity is seen at its best 
just in the nursing of the sick and in the intercouse with 
patients. 

In fact> paradoxical as it may Bonnd^ the particular 
manifestation of this fear may possibly contain a certain 
flattery directed at our address; for we only jiay a com- 
pliment to the extent of our knowledge if we say that oar 
fear arises from nothing but the recognition of the truth. 
To avoid a clearly recognized danger ie caution^ notfear^ 
and cantion, as is well known^ is the better part of wis- 
dom. Whether, guided by fear, we arrive at cruel coq- 
clusions^ in that we exclude from society patients threat- 
ening our persons as we would the socially diseased, the 
criminal, and the morally depraved does not come into 
consideration J since modern time has taught that the 
rights of the species are far atxjve those of the indi- 
Tidual. This would explain the fear of infection as the 
necessary prudence in the presence of a clearly recog- 
nized evil, against which we are able to protect ourselves^ 
according to the progress of science, with certainty only 
by avoiding all contact^ henee by shutting off the source 
of danger, because the carrier of the danger is a human 
being (respectively what has been touched by him) whom 
we can not unceremoniously render harmless in slacked 
lime or in a flame, such as is done with lifeless objects or 
animals which we regard as the carriers of infection j for 
example, rats, which are looked upon as carriers of p<^*Ht. 

One of these reasons may be found in the fact that the 
official acknowledgment of heroism has become an easier 
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matter than waa formerly the case, owing to the rule 
of publicity aud to the growth of advertising. If the 
whole of ancient Greece solemnized one or more victors 
every four years, the entire world now solemnizes 
daily victors in all domains of physical activity. Tho 
greatest activity is the greatest glory. But glory can 
at this day scarcely be acquired in conquering fear 
of infectiouj for just the profession of the medical 
practitioner, the quiet heroes of this victoiy, gained 
day after day without vaiuglory, has greatly suf- 
fered in esteem — yes, its moral standard is rated espe- 
cially low, as is shown by the t^Il tor strict disciplinaiy 
laws. Or should physicians l>e considered cowardly be- 
cause they now demand srrupulous measures for inter- 
course with iufectioiLs patients T 

That such ciin be the case teaches that our period has 
no room for silent deeds of heroism or for more passive 
(mental) heroism. Only the noisy, active (physical) 
heroism counts^ and it is conceivable that the thought to 
be ill without glory is much more difficult to bear just to 
very daring minds than the one *'to die in beauty ^^ or 
to lose a limb in battle. The iuvalids of a comlmt are 
always surrounded by a greater hido than are the crip- 
ples of peaceful labor or eveu those of disease. 

Another point is in eonuection with what we have 
Stated above, with the pride in the progress of our 
knowledge. So long as infection was looked upon us 
somelhing mysterious, aud very many diseases which to* 
day are i-egarded as infectious were not considered such| 
fear was also present, it is ti'ue, but only of patients who 
showed great destrnctions externally, aud ouly in greater 
epidemics, in which infection or its e£>nsequences were 
apparently tangibly horribly manifest. But now that 
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seience hsxs, solved all problems, that we know ILe dan- 
ger and lis causes, that not only the patieutj but alao his 
atmosphere, his clothes, his intercourse^ harbor the eer* 
tain dauber; now that all diseases have become infectious, 
fear, or, let lis rather say, caution must be especially 
laudable. For we are not able to conquer disease or the 
patient by our strength or by the power of our body, as 
we can a real adverssiry or realistic nature. It is true, 
it has been maintained that the tkaeilli were ''sedative " 
bacilli, since the determination of their presence also 
afforded the possibility of battling with them. But 
practical success did not, in our opinion, confirm the cer- 
tainty of this conclusion. And thus the watchword 
holds good: Disinfect externally, but protect youi^elf bb 
much as possible from intercourse with the suspected- 
Oautiou is necessary, thereforej because thus the medical 
results and the progress of science are duly considered, 
and this I regard as a second point to characterize our 
period which, on the one band^ is daring, andj on the 
other, trusting in authority* especially credulous with 
reference to the progi*ess of science which has created 
many uew fiicts or new problemSj but no new or impor- 
tant perception in the realm of medicine, as the adher- 
ents of the modern trend and of the negatdon of all facts 
of experience would have us believe. 

If we thus perceive that even physicians entirely 
neglect clear observations of former periods and at once 
accept new ecieutific achievements^ and, strange as they 
may be, apply them in practise l>ecause their originators 
have acquired fame by labors which may perhaps deserve 
recognition in the domain of pure theory or under limited 
other viewpoints^ or because they bear the stamp of pro- 
fessional authority, it is conceivable that this trust in 
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authority is readily tninsmitted to the laity, especially 
as it may attain parti cular prevaleuce by laws which can 
readily be enacted in accordance with the tendencies of 
the dominating trend. 

K, in my ox^iniou, the various epochs of the history of 
mankind or of the history of culture are diflferentiated 
not so much by external ocx^urrences, but rather in that 
the norm of thinking, of the conception and judging of 
ethical and practical! subjects are, a priori as it were, 
from the bodily characteristics^ different in the different 
generations^ for reasons wliich we need not investigate 
here; if we consider that^ according to the rule designated 
by us QE the law of contraet, the following generation 
usually forms the opposite of the pmceding one; if we 
may look upon the main paaslous and upon the main 
anxieties of a period as the most important symptoms of 
the trend of thought, as criterion for the cultural stand- 
point, then considerable importance must be attributed to 
fear of infection m markedly developerl to-day. Let me 
call attention to the middle ages, during which this fear 
also had attained a very marked expression; to the middle 
ages, during which it was also beHe\ed that the causes of 
all bodily and mental ailments were recognized with 
certainty^ in that the cauBes for the latter were looked 
for in witch^ and sorcerers; for the former, as is the 
case to-day, in the poisoning of wells. Tbun it was pos- 
sible for well-meaning persons and for the authorities 
of science, on the basis of the science of (hut day, to 
attempt to exterminate all infections, in that theyt in 
charming harmony with the minds of the people, tor* 
tured and burned witches and poinoners of we 11a The 
fear of disease, and especiaUy of infectious disease, is 
always particularly great in periods daring which ex- 
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cessive significance is attached to the body as against 
the aool, and during which the most evident matiifesta- 
tion is represented a« the most correct*, or the tme, eaujse. 
Let us now examine how fear of infection has gradually 
developed* 

The German language haa two definitions which, in 
thf ino«t aubtie manner, enable us to expn>8S our opinion 
ai^ to the appearance? and the natarej the exterior and 
the c(>utenta, of objects with which we come in contact. 
We eall **m» " (clean, pure) all objects that^ according 
to their nature, to the contents, are considered the most 
perfect of their kind; ^^ nauber^ reinlkh^^ (cleanly) those 
objectB the surface of which does not show any trace of 
a foreign substance adhering to it, hence, which shows 
the original substance— at leastY extrrnally — in its clean- 
liness The equivalent of clean in old high German 
means "sifted/' ** bolted," hencej expresses the uni- 
formity and excellence of the material, whereas the 
w^ord ^* cleanly" signifies only a»i much aa atainleas. 
Mankind in its various races, however they may have 
diflfered in Iheir individual views, from antiquity on 
has always atUiered to the conception of "cleanness" as 
a binding fundamental principle for certain clans, and it 
is not an unintere^sting glance into the history of tribes 
to follow these views reg-anling the conception of clean- 
ness through the history of peoples. 

The conception of cleanliness, strangely enough, waa 
entirely relegated to the rear in the most ancient nations, 
in whom the conceptions of "clean" and "cleanly" 
referred only to physical relations (the conception of 
cleanness^ purity of the soul, was not created until later) ; 
only in genenil were certain substances and certain ac- 
tions designated as clean or unclean — »,«,, as fit to serve 
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BB a symbol of the relatious to the highest being. It waa 
impossible that the conception of eleanlineaa e^juld prop- 
erly obtain with peoples whose external habits and con- 
ditions of life wew* the most 8imple and unfitvorable 
conceivable. The Oriental natious who traveled about 
in de^rt lands, and to whom water was a costly posses- 
sion, could not poastbly manifest external i;leanliness in 
its most perfect form, and thus it vrm tiiiit a symlwlic 
cleansing of some part of the snrfiice of the body— for in- 
sbmce, the mere sprinkling of the hands with water^ 
sufficed to satisfy the demands of external eleanliueas^ 
whereas so much more stress was laid upon the rigorous 
observation of c^rtaiu external signs aud precepts whicli 
justly or unjustly were i^egarded as symbols of internal 
cleanuess and as pleasing to the Supreme Being. 

Thus a restrietioD of the conception of "cleanliness'* to 
' ' internal cleanness ' ' had occurred, and the conception 
of uncleanlineaa — i.e, , of * * external cleanliness ' * — ^became 
less prominent or received a different int-erpretation, in 
that even the donning of a certain garment was consid- 
ered a sign of external cleanliness. Howeverj the more 
objects as such were from the beginning stamped as 
essentially different^ — for unclean was equivalent to **not 
fit to use '' and worthless — the more a difference of classi- 
fication according to the conceptions of clean aud cleanly 
became manifest also among men. Any one who aspired 
to be considered a person of prominence, could accom* 
pllfih this only in that he imposed certain re-strictions 
npon himself, and in that he declared certain objects t^ 
be uncleanly for use which, to other members of the 
tribe^ were Mill cleanly, and in this manner, if he suc- 
ceeded in asserting his %newti, he degraded the others to 
unclesm — f.e., to beings of a lower order with whom he 
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oonld not have aiiy int^reonrse. Since a vanquished 
triln? asnally differed greatly in its habits and religioiis 
customs from the victor, it is obvious that here, too, 
through the powerful influence of religioug institutions 
and preeepta, very soon a deep gulf waa opened between 
the clean and the unclean, and henceforth the concep- 
tion of caste Wiis created* The dominating class conld 
hold its own only in that the others believed them to be 
something t)etter and nobler (*.e.^ something* ''clean *' ), 
and the king, the noble^rt of the noble, the cleanest of the 
clean, was separaited from his subjects in a form that 
was likewise sanctified by religion, like a being of a 
higher order, rendered unclean by the mei*© glance of a 
lower being* 

Any one who even externally exhibited the character- 
istic of unc leanness as a sign of disea^, or on whom 
nature had imprinted an external blemish, was expelled 
as unclean by the whole communityj and even the lowest 
of the uuclean, but healthy, had the doleful consolation 
of beholding beings more despised than himself. Even 
the pariah conld feel hiuiv^lf above his still more miser- 
able brother. 

This gulf was bound to persist so long as a certain 
difference of matter was considered cliaract«rist.ic; it 
was obliged to disappear at that moment In which the 
nature of man was found to lie, not in his external form 
and in certain outer marks, but in expressions of the spirit 
or of the sonL If the spirit and its cleanness were the 
essential; then the body and its composition were the 
transient, unessential, and nil men were equal because 
every one possessed a soul and might struggle for spirit- 
ual cleanness. Then it was immaterial for estimation 
whether or not a person was sick or miserable; in fact, 
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the miserable, the afflicted one, even appeared enviable^ 
because he possessed the nearest claim to have his spirit 
delivered Crom the nncl^n matter Id death. 

But the teachings of Him who did not repnlfie even 
the leper could not lead to an equalizatiou of men dur- 
ing life, because the body was the ballast which held the 
flight of the soul down to earth and clouded its clean ness. 
An equalization of so ulSj therefore^ could take place only 
after the Bcvering of the soul from the body, and only 
under the presumption of a cleansing from the influ- 
ences of matter; and thus, in a one-sided development 
of the idea of the unworthiuess of matter, a point was 
reached at which matter was valued so low that it was con- 
sidered a privilege to destroy it as rapidly as possible, and, 
by neglecting all measures intended for its natural pres- 
ervation in the form of the body, to restore it to dust as 
sp^dily as possible. Thus there had occurred, instead 
of equality of man, only a reversion of the former condi- 
tions: formerly J cleanness of nmtter was esteemed; now, 
that of the »oul ; and, since cleanness of the soul will be- 
come the more gloriously manifest the less value is at- 
tributed to matter, the conception of " uncleauness ' ' of 
the body of necessity was bound to disappear entirely; 
certain anachorites of all systems of religion have m< 
drastically illustrated this. However, the longer the 
people were preached that the body was unclean, the 
more they were inclined to consider external beauty a 
sisu of cleanness; for as ordinary man can conceive 
the soul only as matter, be must necessarily associate 
with the conception of higher cleanness of the soul the 
conception of a higher, nobler matter, and he will arrive 
at the conclusion that', with an enhanced cleanness of the 
soul, matter also would become more clean — ^the ignoble 
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matter of the body is altered, ennobled, by eleannesa of 
the Boul; it is, as the German expression Btrikingly de- 
fines it^ ^'^ rerMurt^' (transflgiutHl). 

Thus the opiuiou began to pmvail (tliis feature can 
be shown also in the art of painting) that agnureful body 
was a sign of a clean soul, and that the ennobled outer 
form waa bound to exert a favorable iuflueuee upon tJie 
cleanneBs of the soul; external l>eauty began to tod 
favor, and endeavors were made to beautify the external 
form. This endeavor naturally went hand in band irith 
the fear of everything that was not l)eautifnl; yes, people 
t)egaa again to look upon the externally visible signs of 
dejitruction of the body—i.**-, the external diseases — aa 
the visible expression of internal uncleanuess, aa a sign 
of heaven, through which [in unclean sonl externally 
manifested itself, and thus fear of everything which 
deviated from the usual form (the horror of foreign, in- 
comprehensible habits, of external injuries, yes, even of 
— for extremes will touch — unusual extenial beauty, be- 
hind which lurked the tempter) began to become promi- 
nent again. 

But, above all, fear was dominant of contaminating 
their own body by contact with others whose bodies were 
unclean — especially the bodies of the sick, of lepers, of 
the victims of pest; and we learn from the history of 
pestilences that not only special bmldings were erected 
for lepers, but that a brother would expel his sick 
brother, that all ties of family and friendship were 
loosened in times of pestilence. The enemy was sus- 
pected everywhere ; the air, the wells, food, human 
beings — sdl were Ijelieved to be the seat of the evil spirit 
ready at a moment's notice to enter into every clean 
body, and to carry Ixjdily and spiritual niiu ia its train. 



240 PHYSICIAN VS. BACTERIOLOGIST 



A contradiction could be formulated from the fayCt that 
human beings, anxious only reganliiig their spiritual 
welfare, were afraid of cootamination of the body ; 
but we must bear ic mind that the coticeptional faculties 
of the masses already looked upon the soul as something 
purely corporeal^ and, therefore, were bound also to 
a^ume a bodily eoutamiuation of the soul as possible 
and probable ; in factj many pictures represent the soul 
as a corporeal being in the hands of infernal cnmtures. 

As it is the highest ideal of those who consider the 
esseuee of man to be a harmonious blending of soul and 
body, to acquire this harmonyj to see highest cleauness of 
soul embodied j so, in the era of materialism, which denies 
the influence of certain imponderables upon life, this aim 
has been lost sight of. We have again reached the point 
of giving an absolute realistic definition to the demand 
for cleanliuess of the l>ody* We might even be justified 
in maintaining that now we look upon the mere cleanli- 
ness of the form or of the vessel which, according to the 
opinion of idealists still existing, contains the soul^ as 
the essence of cleannesa And since ejctemal cleanness 
is identical with cleanliness, we might possibly contend 
that we are now too much inclined to regard cleanli* 
ness aa the first characteristic of a noble or clean 
human being. This language may^ perhaps, appear ex* 
aggerated to some; but any one who is aware that the 
outer clothing, the form of the beard, clean linen, a eer* 
tain shape of the finger nails, and certain prescribed 
movements may sufiice to stamp one as a member of 
the beet society^ will possibly admit, after all, that 
we are at least on the road to look upon external clean* 
ness — ^henc-e, cleanliness— as the easence of all thinga It 
is certainly out of the question that any one who does 
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not jMimde ^ucli cleanliness as is required by faehioti in 
our day can not lay claim to l)eing perfect as man, and 
the less our present development i*ven is ("apable of at'- 
truing that perfection of the mind in reality necessary 
to Judge of the esaenee of things, the more will a clean 
and beautiful external form be lookeii upon by thoae who 
are incapable of judging^and that is called tendency of 
the period — as equivalent to the richness and beauty of 
the Dontenta 

Hence, in the development of mankind^ we have passed 
through about the following important stages: 

(1) Estimation of the value of objects and of men ac- 

cx>rding to certain arbitrarily assumed material 
qualities. 

(2) Bisregard of the material, and high esteem of the 

pBychieal, qualities. 

(3) The belief that a l)eautiful soul could dwell only in 

a maltreated body. 

(4) The belief that a deformed body predicated also a 

deformed soul, that matter contaminated the 
spirit. 

(5) The culture of the ''beautiful soul." 

(6) The cultivation of the body. 

We trust that the future may to this period of material- 
ism assign a perif»d in which the conviction prevails that 
soul and botly in all human beings who are not equal, 
it is trucj but homogeneous, must be cared for in an 
equal manner to accomplish a certain perfection of the 
individual* If we return to the present, it can not be 
deniedj indeed, that the cultivation, respectively the 
caring, of the individual, efipec*ially in the Bt>-called liet- 
ter classes, has made rapid progress. The conviction 
has gradually gained ground during the last decades 



242 PHYSICIAN VS. BACTERIOLOGIST 

that a far- reaching separation of the sphere of the indi< 
yidual is bo essential to the welfare of the body that, 
even in the perforniancea of every -day life, the commu- 
nity of objects iu frequent use is contradictory to the 
principle of cleanliness. How otherwise could we ex- 
plaiu the fact that man constantly requires more room 
and more objects of bodily use for his own personal 
wants than from the endeavor to attain a continually 
increasing bodily isolation. Whereas formerly whole 
families utilised one small room as living-room and as 
bedroom, the requirements are now to procure a sepa- 
rate living-room and bedroom to every meml>er of the 
family; whereas formerly all members of the family and 
the servants ate from the same dish, every member of 
the family now has separate utensils to use for mating, 
separate towels, basins, etc. The aversion to bodily 
contact is manifest also in that even expressions of love 
in the family, kissing between children and parents, are 
contimially restricted more and more^ the kiss of friend- 
ship hjis ceased almost entirely. Oiir hygienic authori* 
tiea tumble over one another iu accosing kissing upon 
the nionth as the surest me^us of transmitting infection^ 
and unquestionably they have been successful with their 
warnings among the public, with the exception only of 
lovers, who remain true to the eternal law of nature ae 
against the changing postulates of science* 

The endeavor to keep everything that is foreign at a 
distiince is expressed also in other directions; wc attempt 
to free o urge Ives as much as possible from the influences 
of our calling and of our surrounding, in that we fre- 
quently change our clothing and wimh ourselves, espe- 
cially the hands, all ho we are not just about to take a 
meal or to conduct our hands into the mouth. Why do 
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we do this! Why do we so carefully cjomply with the 
outer forms of the i-equisites of cleaiiHuessT Because the 
care of the hoihf has become to v« a mmmandment of moraUj 
a mfitu^ iH^cause worshipiug of personality requires a 
special cult, and because we can best express the value 
of our personality in that we consider it to be something 
of 11 higher sUiodiiig which might Ix^ contamiuate<l by 
every external contact-. We manifest the cult of our own 
personality by nothing else but by the painstaking ex- 
clu^siou of all that is foreign^!.*?., not pertaining to our 
personality— by the use of separate dwellings and of sep- 
arate utensils, by carefuJ cleansing of the f<K>dj and by 
the washing of the bands before we are about to intro- 
duce food or drink into our lM>dy* Wliereas fonnerly 
cleansing was rei?orted to only when coming into relation 
with higber beings, it now obtains when we bring objects 
of the outer world near to usf we touch everything with 
gloves, and disinfect everything, as it were, before bring- 
ing it in contact with our inner self. 

However, this cxiiggeration of the cult of our own 
pei"sona]ityi as manifest in the observation of the outer 
fonns, must nutnnilly l)e<*ome *^till more markedly prom* 
ineiit when it is not only a ((nest ion of the single indi- 
vidnal, but of tlie welfare of the community in which 
the egotism of society deniandw its rights. This rigor- 
osity is evident even in small townsj for it is uuques- 
tioimbly a symUd of cidtui^^ observed by society if at 
stjcial gatherings devoted to feasting or entertain men t 
every guest is expected to api^ear in full dress. A garb 
of joy, after all^ is not the same as a garb of elegauce. 

Therefore, to manifest the iuterest of the community 
(species, variety)^ the striving for external cleauliuess 
must become still more prominent^ and then it turns 
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againat the individual with elementary force; for tbe 
greater the care and the estiinatioti demanded by the 
fiiDgle individual, the greater will also \ie the eluim of 
the community as to special eBtimatiou and protection. 
Because every one, in excessive cleanliness^ no longer 
regards the other as clean ^ alt ho the superstition that 
some human lieiugs were formed of a nobler material has 
lost its omnipotenee, liecause ev^ry one, in selfish egot- 
ism, shrinks from the toneh of others, even if they are 
not diseased, in thi^ Scime manner must the egotism of 
the community, striving to preserve the cleanness of the 
species, inni mfh OJiperlfff affaiiisi the migle imUrithtah 
whose physim] or mental qualities do not correspond to the 
prevailing conceptian ar ideal of deannem^ sincfithey might 
endanger the community on account of their deficient 
cleanness. Thus we see how society, owing to IxMiily 
egotism^ is led to remove certain diseased iudivi duals as 
quickly and as securely as possible from the society of 
others, to isolate them so as not to contaminate others; 
thus we see that even peoples separate cerfaiin allegedly 
foreign elements as unclean and hostile components ac- 
cording to physical and mental characteristics, and 
attempt to expel them. Race hatred insists upon one 
form of nose and upon one color of hair^ and political 
tyrants demand one opinion among all fellow ritizens. 

The endeavor is directed, therefore (whether cou- 
seioualy or unconsciously is immaterial), at the removal 
of patients or of those with abnormal development^ — 
either bodily or mentally diseased — ^from the tiimily and 
from society, to avoid any chance of contact. This en* 
deavor in the domain of bodily disease is expressed in 
that the intercourse with ''unclean" lK>dies is trans* 
ferred in a continually increasing proportion upon 
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straDge^ paid persons^ or also upon Bach as voluntarily, 
to practise renaDciation^ iDipoee upon themselves the 
sacrifire of caring for the sick. In the eagerness to rid 
the community of all uuelean elements, to guard it 
against the frightening specter of infection, continually 
more di.%ases are declared to be iiifectioua and, accord- 
iogly, subject to isolatioD. In the endeuv&r to save stmei^ 
at anif price j not only patients with diphtheria, scarlet 
fever, measles, and typhoid fever, but also the tuber- 
culous and individuals afHicted with cancer, are re- 
garded as foci of infection and timidly avoided, altho 
in several of the above-named forms of disease, especially 
in the two last-mentionedj there exists not even the 
shadow of a justification of fear of direct infection* 

Thus, society, in the cruel sequence of the dogma of the 
value of personality and in onesided pursuit of iheaim to 
protect the lK>die8 of the community as the more valuable, 
adds to the tiodily snfferings of the patients the further 
torture brought about by the knowledge not only to be 
excluded from the joys of life, but also, without fault of 
their own, to constitute a constant source of alarm — yes, 
even the certain c^iuse of injury to their fellow men, 
Thm^ ths egotiMiej ardent demre of the imUmdiml at any 
price to keep himself clean — Le.^ to protect himself from 
infection — leads to the much more cruel egotism of the 
commiinitifj whieh^ under the claiin that the advantage 
of the (-onimon welfare demands it, can enforce the re- 
moval of all those who are unclean according to the view 
of the community — i.e.j their isolation or expulsion. 

The certainty really to attain the d^ired end, the ex- 
pulsion of everj^hing that is harmful, will naturally ap* 
pear the greater the more extensive tJi^ scope of ifte eon- 
ception of ^^uncieannens^^ — le,, the larger the number 




246 PHYSICIAN VS. BACTERIOLOGIST 



of diseases and noxoe wliich we are entitled to con-' 
sider infectious — the more mntious we l)ecome in de- 
fining the conception of what is really harmful. How- 
ever, a highest authority must be found, above all, 
which, ui'knawledged as competent by all, take-4 charge 
of this definition* Society will then soon establish the 
laws reguliiHng the conduct of the individual toward 
theae "guide postw to what is right''— *.€., stipu- 
lating the punishment for infringements upon the injunc- 
tions e^tablishHl in the interest of the community- This 
\m^ resort, which establishes the ^^god of the da t/,^^ or, 
more correctly^ the idol of the da^t must- be created, 
and society must l>e eompelled, apparently in its own in 
terest^ to acknowledge the idol as deity. This is acc^>m- 
plished by using (or abusing) the ideal trait in man to 
submit to the noble and woi^hipful, even if a sacrifice Is 
required; thus, what is really venerable will gradually be 
replaced by a cariciiture of the ideal which uarrow-mind- 
edness and near-sightedness, believing themselves in pos- 
sassiou of the truth, would bf^ fciin to pass otf as truth. 
Thus, truth is displaced, to serve as rule of conduction 
and as hist resort^ by the idol of f^ishion, by the eatek- 
imnJf and by this false scale all our deeds and actions 
are measm^ed. 

The fiisliionable idol, therefore, to which man volun- 
tarily subjects himself, is the aitchword which, as a sim- 
ple symbol, as a mnml-piHure that may be reproduced 
as desired and i^ithout thinking, imprints itself upon 
memory like melody. The high -sounding catchword^ 
quite easily Imudled also by the nonthinking, unfortu- 
nately takes the place of tlie conct^ption which can be 
acquired only by the act of thinking, and which causes 
the isolated impressions upon our senses to become our 
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mental property iu that^ aided by reason^ it coudenBes 
the iudividiial vague aeosatioiiB ^nd stimulations into the 
unit of ttie idea, 

Howemrj ike drk^ng of the mind of the pef^le and of the 
indimdual after perfection is guided inta the wrong diree- 
imn or is mmtm-d hy high-munding phraser or caichieordg^ 
and this -dbnm is especially abetted if the egotism or 
the good faith of certain classea utilizes fear to derive 
from U a systetiir of ffimrdimtship for the ignoruTit. If, for 
iuAtanee^ one authority is empowered to define the con- 
oeption of what is to he regarded aa ^ ' clean '^ and of 
what is to he looked upon as ** infectious," and if it is 
also entrusted with the execution of the protective meas- 
ures ac!Cording to the definition as given by it» the deci- 
sion of all qnestiona of every -day life is also plated into 
the hands of this authority. It is thus put in a position 
to direct the opinion and the actions of the obedient 
arbitraril}^ and at will — hence, to guide the mind of the 
people in tiniught and action, as it were. 

Whereas formerly all efforts toward guardianship of 
mankind were connected with the spirit uat welfare j and 
definitions without number were created to define the 
conception of what is unclean, and to determine the pro- 
tective measures according to which infection of the soul 
could be avoided ; whereas formerly the moat innocent 
objects and actions were designated as injurious to the 
eoulj so that man beheld himself surrounded by evil 
spirits whicli could be prevented from doing harm to 
soul and body only by certain preecribed actions, the 
same endeavors ai'e now associated with the welfare of 
the body^ and they attempt to draw man into their ban^ iu 
that the dangers threatening his body are depicted with 
the darkest colors. Medical police andptMio hyffime are 
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fJke symbols under and by which end^^ai^nt are m^w made to 
forge the old chains around (he body of man. 

Thu8 we are again on the high roacl, iiisteacl of estab- 
lishing the equnl dA^ajdinemfoT all ineiij to make the pres- 
ervation of cleanliness — heuce, the merely outward sign*- 
the aim of our endeavors, and to negl^t^ in so doing, the 
improvement of social eonditions which alone are of 
importance. We stop halfway, in that we formulate a 
&l6e ideal of cleanlinei^ instead of giviug the individual 
free air and space and oppoil unity to manife^ his own 
individuality. The more the fear obtains that man is 
apt to bring harm to nian^ the more the egotism of the 
individual will compel him to separate his interest from 
that of others in order to isolate himself as much as pos- 
sible. Dangers are invented aflfecting the '*ego'' in its 
contact with the outer world, and they may be presented 
the more conspieuously the more it is possible thereby, 
under the semblance of jutrtiticatton, to cover up the real 
purposes of egotistic measures, (To discus how scien- 
tific authoriti(?s endeavor to accomplish thiw by mental 
infection, or even how police and t^nwji^hip attempt to 
ftttain this end, does not form a part of our theme. ) 

Groundless fear of our sick fellow man, or of the dan- 
gers l>rought to us by surrounding nature^ is always a sign 
of weuk'tninded syhjeciion to so-called authority — hence, 
a sign of retrogression. For, so long sw we forego per* 
sonal investigation, we shall always l»e afraid of witches 
and gnomes and mysterious powers, whatever scientific 
nam^ they may pass by. Bo long as we do not accord- 
ing to our own opinion but only in accordance with the 
views of others declare what is * ' clean ' ^ or ' ' unclean, * ' 
'* harmful" or ^^ useful," *'good" or *'bad," the mani- 
festation of the ' ^ ego * ' is impeded and p rogress is ob- 
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stTueted, Binee we do not dart^ to take one step without 
foreign aid. Tlie mare man finds himself surrounded 
with dang€?rs, the more will he be inclined to foDow the 
wisdom of those who claim to po^esf^ infiillible meaus 
against thes(* dangers. Any one who ascribes an eclii>se 
of the sun to the action of evil spirits will be too ready 
to make tv siicrifice to those who pretend to be able to 
conjure them. 

Hence, just on account of the veneration which is 
again accorded to the body, we are doniiuated by the 
fear of infw4ioii by other organ isms^ or by influences of 
surronnding uiiturej and we shall be the more willing to 
submit to auythiug and everything to banish this fear, 
the more unerrtain we are rcifarding ike imiure of ittfection^ 
It is worth imr while, therefore, to look more minutely 
into thia fear of infection which, as we have ex- 
plained above, has dominated mankind since the earliest 
times in varying periodicity, and todetennineinhowfar 
it is justified, also in how far we possess the means of 
protecting ourselves from infection. We shall not ban- 
ish superstitious fear and, what is more important., super- 
stitious measures from our mind until we understand that 
disease and death are natural procestft.% dngea of the dei'^etop- 
meni of matter to which nothing 8Ui>er natural atta<cbe8, 
BB little as to any other pnx*ess occurring on this earth, 
until we s<*c that much of what is explained as infection 
(transmission from person to person) can be solved in 11 
different manner. Ever^'thing must be called supersti- 
tious that corresponds to a false belief — f.^., the van- 
quished belief of a lower stage of development or of a 
deficient recognition of fa<^^ta 

To infect means to Ciiuse something to adhere — in a 
similar manner as in igniting a fire we cause fire to ad- 
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here to Bome aubstanee, '^e belief obtains^ therefore, 
that in iufection soniethiiig whie4x uiaj" bring (lest ruction 
is tmnsiiiittM iu Bueh a manner as we transmit tire upon 
an inflammiible object; the conviction also prevails that 
the infected individual also runs the risk, as it were^ of 
being consumed by this internal fire/ The popular be* 
lief always had iu mind this form of transmi&siou of 
harmful matters, above all, since the picture of transmit- 
ting a flame was moat plausible to it. 

If we hold to this example of iuflaniiug, it is obvious 
that a flame must not necessarily arise wherever there is 
fuely and it is quite as obvious that, even if there is fuel^ 
it does not follow that this fuel can b© utilized (for in- 
stance, damp wood). But even if we are iu po^seasion 
of flame and fuel, it still requires certain favorable con- 
ditions to put the flame to the fuel and inflame it, as 
every one knows who has ever attempted to light a cigar 
iu the wind or a fire in the stove. Heuce, several other 
conditions must ht complied with before the inflammable 
material really catches fii*e; but even after the flame Inia 
taken hold, this does not coustitute a certainty that the 
substance will be consumed by the flame, for the latter 



I Tbe fev of lafeclloQ in lt« liut uuUysla U In re&Lity nothlaf? but the Indta- 
tiuct exprrasUon of the iitipulfle of deTetopmeqt into tbtf highest &nd bent. In 
AcCNwduide with tht^ iodLiiiDct ooanciouanejBi of our having deTeloped from 
km^T focnuof m&tc«i- to higher oii«« w« &r& poaaened of tbe fear of retm- 
graaHloB to lower fonnj aad uf tb« dlwotutfoti jufco tnoiv simple combinatlooB 
rir toAtter* Hpedftllf of the decompoBltion Into noa- Animated mibAtanoe. Ttie 
rtMr of ooatnmJoatiiii] by low«r orKKnlsois, therefore, cud be dertrayrely 
expliiJii€^ lu the exprotfetoQ of Ibe grafliul diiTerentlAtioD of higher forms of 
uitiCtor fmm lower one*. Tb« oormclou* ot^KtilifQi (and onlj ta fluch ean tbt^re 
itetually bcn AiiubHtloa of fear of luh^tMm) eod^avonto keep deaD—i.i^.* not 
to relapfte into the modlflcnrionsiof tnatt«r which cotrespond to ■ former sta|re 
iif developnient Thm iiidi»iliit.'t Belf-tJoiiJitiotiABeiut which p>robi>b|^ forms* 
pawerful factor of development thi:i va^ue fear of r«*trogTess(oDi ralffbt 
Hlbij be conoelved AS tbti expression of the '^arlatocrftcy of OMtler*^ or 
higbeat truiBcendental iafluetieti^ 
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may at onee go out after lighting, or it may be coofined 
to a very limited 8i>nce shortly to be extinguiabed, so 
t hat e ven h e re 1 n flai 1 1 m: it i on Iia \i n g been aeeom pi iRhed 
does uot meau a guarantee tliat the fiiv will coutiime to 
burn. 

Such are the conditions iu the human bo<ly. Altho a 
surely infective substauee Ls present, the so called focus 
of infection, it does U(}t follow tlmt every one who comes 
in contact with this foe tis will be infected. Ijet us sup- 
pose this focus to l)e a humun Ix'iug iu whom^ according 
to the modern theorj^, smallest organisms have colonized 
which, reaching the air through the sputum or tbrongh 
other discharge^ may be ti'ausmitted, like a flame^ upon 
an inflammable subject — another human being — here to 
cause similar changes as have already developed in the 
patient serving as the carrier of the infection. Let ua 
further jiasume that this infecting patient be approached 
by another individuals this does not constitute a cer- 
tainty that the latter mil in reality become affected any 
more than that a humau toeing approaching a ftreplaeej 
or the fuel near the latter^ will become inflamed* A 
combination must first be effected— i.e., the inflaming 
material must bo be l>rongbt into pix>ximity of the sub- 
st4mce to be inflamed that it comes int^ closest contact 
with it^and, since an inflaming substance c*an as little 
be absorljed through the intact skin bs a flame will attack 
the green bark of wood, the infective substance must 
reach the body through month or nose. But tlie mouth 
18 usually closed in breathing^ hence the current of air 
containing the infective material must pass through the 
nose, and this organ contains tenacious mucus and a 
nuinl>er of other contrivances wliieh filtcFj as it were, the 
air we breathe, and retain all dustljkcj solid particlea 
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M^ nevertheless, th^j reacli tlie organs of the throat, they 
are there again retaiued by mucoiis substauc^s^ and will 
later be expelled by cough or by so-called ciliary move- 
mente. But if the infect ivij materiiil had actually passed 
from the patient upon the hands of the uiirse, and iFoiild 
by the latter, in utter neglect of all rules of cleanliness, 
be transmitted into the mouth whilr eating, then the in- 
fective substance may cei^ainly, tliefianie as the one that 
had reached the organs of the throat with the air, be car- 
ried into the Btonuu'h Ity meau» of the natural movements 
of deglutitioo* But even then the body us not infected 
yet, for, altho the cavity of the stomach is in the interior 
of man, it is not his true essentiality which we must look 
for in the tissues proper. Besides, the gastric juice 
under normal cotiditions destroys every invader or alters 
it so that it is rendered harmless. Even when not sufli' 
cient gastric juice is present, even when the other parts 
of the alimentary canal do not functionate properly, 
there still remain vomiting and another form of dis- 
charge capable of forcing an injurious agent to leave the 
body before it reaches the tissues coustituting the real 
interior of the organism, without an actual iufection^ — m 
colonization of the foreign body in the tissues — having 
taken place. Transitory manifestations of disturbances 
will arise, but the real infcK*tion, the involvement of the 
entire body, has not occurred yet. And even when the 
infective material enters the most interior part of the 
body, even when it is present in the bhwd, still the body 
is not yet inflamed j the latter is still able {w\t\\ a modi- 
cum of malaise) so to rid itself of the foreign body, or, 
let us rather say, of the foreign irritant, that the lattef 
will not fiml a permaneut abi^de. 
Therefor©, even after the inflammiition has been stiO' 
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cessfully accomplislied, the flame can not be sustained if 
the material lacks eombustihle qualitieSj if sometliing is 
present which prevents combustion, or if something is 
wanting necessary to the maintenance of the flame. 
Thus a material otherwise suitable for burning will not 
bum when it Is damp: succulent grass and damp wood 
can not be inflamed j waterless grass (hay) and dry wood 
burn blazingly. Xeither csan a aubstauoe be inflamed if 
heat is attracted from it, or if it can not be brought to 
a certain temperature if the access of air is insiifficieotf 
or if that form of air which maiutaiiis the proeess of com- 
bustion (oxygen) is absent. 

We observe, therefore, that^ even preBuppoBing the 
pomihUitij of infection through, or in the presence of, an 
infecting agent or of a body already infected, the proba- 
Mlittf of becoming aflTeeted is extremely slight for those 
that come in contact with the patient ; it is much less 
than that of a soldier going to war of being wounded. If 
the opportunity for infection were even approximately 
as great as the adherents of modern l^uiteriology depict 
it, no nurse and no phjfmcian conM ar wotdd expose th^m- 
seli^^ to the danger. But, as a matter of fact, we ob- 
serve that infection of thoae th€U are engaged in nurg- 
ing the nick, and of thme connected with thenij altho they 
usually do not and can not act with great precau- 
tion in their intercourse with the patients, occurs by no 
means more frequeuiJy than is the case in circles that 
have nothing to do with infectious patients — a fact which 
oertainiy furnishes prtwf that there is a wide gulf be- 
tween the possibility and the probability of infection. 

But now the cautious will say: Admitted that thiB 
probability is very slight^ still caution is the better part 
of prudence^ and it is best not to run the risk of t>e- 



254 PHYSICIAN VS. BACTERIOLOGIST 



coming infected at all^ sluce it is iiu possible to estitiLate 
one's own predisposition to infection. To this we can 
only reply that we do not know the form and manner and 
conditions of the affection^ and that keeping away from 
patients does in the least constitute a guaranty that dis- 
ease nevertheless may follow, even of the timid or eau- 
tioQS, and at that in a manner and by a road least e^^peet' 
ed. As in battle a bullet may unexpeetcHlly strike also the 
coward^ while the brave remains nnhurt in spite of the 
hail of bullets, so the destiny of becoming affected is in* 
dependent of all precautionary measures, sinoe we only 
know nmnc of the conditions of proteiiian. 

The best protection will always be: Bravely to fight the 
battle of life^ and so to Htrett^hen and harden the body 
that it becomes and remaimt capable of re-slstatwe. Any 
one who, to protect himself fmm dangers that he 
snspectfi everywhere^ timidly retreats, and, instead of ac- 
customing his tK)dy to the varying demands of life and 
to a natural mode of living, neglects it in that he faint- 
heartedly keeps it back from all that is natural, any one 
who treats his skin with disinfecting agents and allows his 
stomach to partake only of so-called harmless food, will 
experience not a strengthening, but a weakening, in the 
struggle for existence, as a result of his incorrect actions. 

If the various species of the animal kingdom have 
wonderfully adapted themselves to considerable changes 
of the conditions of life without having been more 
decimated than man, why should not just that being 
which possesses the greatest fiiculty for adaptation 
endeavor to shar{>en and to perfect^ above all, the 
natural weapons in the struggle for existence; hence, 
to titilize this fiwulty for adaptation and the possibility 
of rational employment of all resources for the ame- 
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lioraHon of his exist-eneef Why seareh only for 
weapons purporting to destroy a didmct encmyj and 
wliy endeavor arbitrarily, certainly without positive 
proof, to proclaim o«€ danger as the one to be fought 
above all others, as if this one were alone present and 
all other dangers oflFered by the struggle for existence 
shnmk into inaigiiificaneef 

Why this belief of benefiting mankind by proclaiming 
the smallest living orgjinisms as its only and parti e id ar 
enemies^ whereas weather, moistnre of the soil, sotnal 
requin?ment8, and other factors essentially influencing 
the conditionB of life are no longer peniiitted to play a 
part in the tragedy of life! Is the fact altogether lost 
sight of that all organic beings are influenced inot^ than 
the science of the latwratory ever di'eams of just by 
these factoFB, and especially because tliey act upon xm 
not only under certain conditiouB, but with certainty 
and mnUnuoHsl^j since wo musrt' submit just to their in- 
fluence with every brrjath of air we dmw! Do we 
entirely forget the sigmficance of factors, the changes of 
which as well as their direct influence upon the organ- 
ism often escape ** exact" demonstration, it is true, 
owing to their apparent insignifieanee^^,^., owing to 
the deficiency of the methods for their demonstration, 
but which attain an almost incalculable amount of in flu* 
ence in consequence of the continuous repetition of their 
action f K it is considered that an adult, to supply bin 
body with the required oxygen, must have in one 
day about 110,000 pulse-beats and about 20,000 
respirations, there can not be any dotibt a^ to the 
increased amount of labor imposed upon the body by 
the elightest fluctuationB of the atmospheric moisture 
and temperature. 
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But now one of the moat importaot question 3 in the 
sense of the adherents of infection is not decided. Let 
rae ask: Eveo if many persons in direct relations to each 
other full sick ^ and if many inhabitants of one place or of 
one country become affected, is then infectimi — i.f,, the 
iransmisdom of the infection from one to the other — proved! 
If a shower of rain pours down and many persons are 
drenched at various places, may it then be said that one 
has been infected by the other with moisture t If of a 
great number of windmills one after the other movea 
inoi^ slowly and finally stands still, no infection will be 
held reaponsible, but we assume rather that the cause of 
t he motion has now diminished its power or act« under 
unfavorable conditions. Any one who may believe that 
this example is too forced will kindly consider that the 
Kiime princtplo holds good of electric currents, of abnor- 
malities of pressure, and of the gaseous ooutents of the 
iitmosphere^ etc 

Altho eleauliueas and neatness unquestionably are 
signs of liigher culture, still it is absolutely wrong to lie- 
lieve that superlative cleanliness and neatne^ sufHce to ■ 
rifford protection from diseases, and must^ therefore, be 
striven for uurclentiugly^ — i.e., at the cost of other and 
more important purposes. The fact that epidemics rage ■ 
principally among that part of the population which does 
not comply with even the most moderate requirements 
of cleanliness and neatness — among individuals, therefore, 
who live in dirt, as it were — will always be adduced as 
proof of cleaiiline^. The observation is unquestionably 
correct, but the inference is absolutely wrong. Theae 
individual will be seized by disease, not because they 
arc^ uncleanly or untidy, but because under the present 
Gondltious, cleanliness has become a virtue to be prac- 
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tised for its own Bake, and only tlie weaker in the battle 
for existence have not the opportunity of practisiDg this 
virtue. These individuala are not Beized by epidemica 
becanse they are uncleanly, but because morally or 
socially they are on such a low level that they can not 
or will not apply themselves t<t cleanliness. The proof 
that unclcantiiiess in the modern sense promotes disease, 
aside from skiu diseaaea, would be adduced only if the 
conditions of life and of nutrition of the aocalled lowest 
class of the population were rendered a^s favorable aa 
possible long before the appearance of and during a dis- 
ease^ instead of, aa is uow done, enforcing external clean- 
liness and neatness of the dwelUiigs only in times of an 
epidemic. Under such conditions^ long l>efore the ap- 
pearance of an epidemic J after endeavors had been made 
to improve the conditions of nutrition of a class of the 
population without exert iug any influence upon the 
cleanliness of their stirrouudingSj if this class of the 
population would ucvertheless be decimated, the conelu 
sion might perhaps be permissible that cleanliness as 
such may be capable of preventing disease. Certainly 
with such an improvement of the sotual conditions it 
would soon be observed that the external dirt of the 
snrrouiKlingi^ would then speedily bo removed by the 
parties concerned, for every one who is fairly sitnated 
endeavors to adapt himself, so far as his means will per- 
mit, to the requirements made upon htm by the im- 
proved condition of culture. 

These remarks are by no means intended to preach 
the advantage of uncleanlineas; they purport merely to 
point emphatically to the fact that in our conclusions 
6'om the influence of cleanliness upon the percentages of 
cases of the disease and of mortality^ and also in our en- 
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deavors for a practical proof of hiinitiaity, we arc on a 
wrong grouDd, iii that we pay more attention to the ex- 
ternal appearance of matters than to their trae nature. 
Unitary eondUmm are not imp roved by covipidmon to ex- 
ternal demdinemj but the posmbiiity of a better mode of 
life in it^df ia eondiwim to rendering vum a eidiured being 
who wdl then aho prfwtise eleattlm^'i!^. Just the modern 
theory of bacteria demonstrates, in the most paradoxical 
manner^ that unel^inlinees is the gi^atest enemy of dis- 
ease, because decay and decom position arrest the de- 
velopment of the so-called special pathogenic agents. 
These pathogenic micro organ isms are at once destroyed 
if bacteria of put rc^fiict ion c^iq develop, and hence they 
choose their abode in the living organism which, m long 
as it is alive, can not be the seat of putrotactiou bactcriaj 
the so-called pathogenic bat?tcria are Ihe aristocrats among 
the micro-oi^nisms. A filthy and foul -smelling dmin 
is deservedly odious to the average man, but it does not 
furnish a favorable medium for the development of 
pathogenic organisms. If this were the case, then our 
villages would be constaDt breeding- places of epidemics, 
whereas experience teaches that just the cities, in spite 
of their endeavors for external clean lineiss, arc the chief 
localities of devastating epidemics. External cleanli- 
ness does not compensate for the want of light, air, and 
food^ and is not a defense against the pernicious infla- 
enoes of certain trades. 

The aim of hygiene can not he, theri*foro, to direct all 
the powers at its disposal at the combating of one perni- 
cious element^ — always presupposed that it actually is 
the cause of an injury to the human organiBm; its aim 
must be to determine the rarwttJi infttierit'en impairing fhe 
functimi of the hody^ and the search for means of relief 
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Ifot the enemies with whom we measured swords after 
long ixjrlods of peace are the real terrible enemies, but 
the miuuti^j yet constantly active, influences which 
Blowly loosen the structure of the state and of 
the oi^ganLsm during peace, and which alone are 
instini mental in preventing a great action in the hour 
of danger. 

Much as we are convinceil that a furtherance of the 
tnie int4:*rests of hygiene and, with it, of its justified en- 
deavors IB in the very interest of mankiudj as little can 
we reconcile ourselves to the views and aims which some 
modern hygienista (the ** expounders of the law," they 
might be culled ) attempt to put in force. As little as 
we can regard the ihreatemv^ itiih heavenly and terrestnai 
punuhment aft the tj-ue hygieiie of the soul or as thf 
ineatiH of aUaiuing vfeannesH of the mul in the highed 
ethical Ae}ise^ aM llttie mn we agree, that the health of the 
bodtf in fti tillered mieftf % meam of a theory of dis- 
couraffemenff bt/ rnumeration of the horrors threaieiiing 
««, and of the panmhmmd to be encountered % the mmer 
against the body. 

llitwever, modern hygiene teaches preferably (the ex- 
ceptions confirm the rule), so far as it looks ui*on bac- 
teriological investigation as the chief aim of its endeav- 
ors: We are surrounded on all sides by enemies — the air, 
the water, the food^ all harbor enemies ever ready to 
plunge upon ns; our kitidred, the friend who approaches 
us and offers his hand, may carry with him the germ of 
destruction J therefore, protect yourself against all tciueh, 
do not eat whfit nature offers you, do not drink what 
flows from its wells, do not breathe the pure, but only 
the disinfected, air; despise pure w^at^r as cleansing 
material, aud utilizi^ cauterizing^ malodorous substam^es 
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to render your already sensitive skiii still more so 
Andy in oiiler to justify sucli measures, we are shown 
how everything that sarrounds us s warms with living 
organisms; people are made to t>elieve that the mere 
presence of a foreign living organism signiJies not only 
the pnmbUitjf of an affection, hut eertain infection unless, ■ 
with paiustuking cam, we destroy the organism. Man, 
therefore, is cousidei'ed the defenseless prey of enemies 
surrounding him, whereas the history of the develop- ■ 
ment of all organisms teaches that the point in question 
is not a stmgffle of the organisms ammg themselDeSj but a 
atntffffle againnl the comlitiofis of extgle^iee, ■ 

The danger does not lie iu the fact that an enemy is 
close at haud, for then we all were to perish j hut v^tmlfi/ 
in thtit iw, under conditions of ejcistence unfavorable to uSj ■ 
furnish a medium for our eiiemteM^ henee accord to them 
the conditions of exii?tenC4? which nature either with- 
holds from us, or renders mon* difflciilt to us. The viierQ- 
organisms can 7H}t harm us so long as our organism funetion- 
ates normallg ; tlioy are harmless if the defensive meas- 
ures of our body are in good conditions. We can not be 




> ObJ«ctbii ma J be made here that th« uftturHicoune of «veii(« In the reaJtn 
of culture Hhows realty that we alway b tranatarin the pure giftR of natuiv tc- 
eortilUK to our requlremflntB before conaiilerlng them fit to b« uhckI bj lu; 
however, thf^ objaetlon doe» not touch upon the true twture of tbe auiCiar, 
We 4o not work up the producta of nuiture onlj be^muae they mJglit endaiifer 
us in I heir oKglDikl condition^ but, above alt, because a eenoiu preparaf ton and 
couklng euhouce their value to un. M'e cook meat because in thltt tona Jt ta 
eiudcr of dle«stloii (&% lenat, for the ctvilUietl stomacb), b«cauju?> it ke^ps better, 
mad becauae our taste iJi better i^i^tifled hj the variety of preparation. To 
problbll Creah frutt, mtlk^ and wat«r, or to allow It ouly when cooked^ meau to 
carry a theoretical pHiiclpl^ to «itr«<meii, and to deprive ud, for tbe ■ake oC 
au abHoIut^ly unrounded euid unproved theory, of ixiaterlat eojoy meats and of 
btiaUby nourish men t< To prohibit butter aod cheeae becauae cbolera ttactU! 
miffht vei^tate iu tb^ni la equlvah^ut to destroy Injc liouaM becauae roguea or 
ciimliialji might Iodide In them, Cotumnu mum can not protest with too freat 
enerjty aeatOKt nuch exceasea of a false theory . 
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infected because the lufective agent can not find a soil, 
iia fire becomes extinguiislied if the fuel does not igoit^. 
Hence the danger do^s not lie in the fad that we are 
sttrroonded by enemies, bnt in that an organism can not 
oflfer any or adequate resistance to prevent their coloni- 
zation^ so that they, as it were, li%^e at the expense of the 
affected body^ — i.e.^ of its labor (parnsites). 

This also applies to that series of c^i^^es in which infec- 
tion actually exists. But such an infection is by no 
means present in eveiy instance in which many persons 
are affected in a certain local or time relation; and even 
when micro -oi*gan isms are inseparably associated with 
certain manifestations — yes, are their cause, and even the 
cause of death — it still remains to be explained what con- 
utttutes the original weakness of the organ isnj, the true 
7iwrMd dwturbunee which enables any parasite to become 
dangerous — Le., to be transformed from a beggar that 
lives on the crumbs falling from the table into the mas- 
ter of the host. Every plum contains fungi and bacteria, 
but they ai*e not dangerous so long as nothing is chauged 
in the metabolism of the fruit* Not until after, for in- 
stance, abnormal dryness or moisture, frost, or an injury 
has become active and has altered the vital conditions 
of the tissues, will the enemies acting before the gate be 
capable of entering into the interior and of destroying it 
by countless multiplication. 

What, then, do we accomplish by diainfective meas- 
ures t Granted that an infectious substance — yes, even 
a living organism — is actually present (whichj how- 
ever, is relatively uncertain, according to our experi- 
ence)! granted even the seat and the quality of the 
infectious substance be known to us (which, unfortu- 
nately ^ is also rarely the case, since we generally pass off 




PHYSraAM vs. BACTERIOLOGIST 



suppositions for eertaiDties), we mui^t search for every 
iudivitUial focus of diseitse and must exterminate it sep- 
arateljj and that is, as showD by the example of greater 
op id t* lilies (aud of the endeinlcH of infectious diseasen tthi^h 
are almtt/s presmit mitk its in ftptte of perpetual ftieajmres of 
dimnfeethn)^ an undertaking as troublesome as it is vain, 
qnite apart from the fact that eidemal dMnfectimt will 
never be able to remove germn of dkease aireadt/ present in 
the interior of the body. What does it profit us to dis- 
infect erfeniatlt/ an itpparentty healthy individniil who 
comes from ;v pluce infected by cholera, to batlie him, 
and to di'ench Uim with disinfectants^ 8inc« by subsequent 
affection — ^immaterial whether it occurs hours or days 
after di sin fe< lion has taken place^he may furnijsh the 
strongest proof that our measui-es only choase the mrfnee 
afl a point of attack. 

What we can do to protect ouraelveu is to retider our 
h&dy 80 eaptMe of defense that no t'tiemif dare attack it. The 
example of nations teaches that the best means to keep 
enemies at ft distance is not wafj the attack, but the de- 
velopment of our own strength (hence, of the capability 
of defense) J which renders the prosjjects of an attaek 
hopeleas. If infectious disease really is a struggle be- 
tween living organisms for the conditions of existence, 
the Imttle will alwfiys be? decided in our ftivor if we nre 
capiible of stn^ngthening our body so that it Ls uouai^iil' 
able^ that it is able to retain the substances that are 
nccesBiiry to the pn^servation of the normal fniicti*mB of 
the iHxly BO that no other living organisms ai"e in a i>mh 
tion lo deprive it of them and to increase their transpo- 
sitions in their own favor. Here, then, is the aim of 
true hygiene. It is e^^ntial that the conditio n** (iivor- 
iiag the disease be investigated without preconceived 
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opiniou and aBC^rtalDetl bt^youd all doubts without look- 
ing at them through the spet'tat'les of a limited theory. 
We arp still far reinoviHl fn»iii this point, ftinee we may 
possibly in the main l>e arqnainted with the conditions 
of life of man; but we do not know the most delicate in- 
tTnenfeH, esix^dally not the minute di^turltaneeH which in 
themselvi's do not i^ignify anything, but the Huinmation 
of which t^comefl very conBet|nentiaI in the eoiitse of 
time— I.e., it i-educes the working energy and the energy 
for resistiince, and yet^ in spite of apparently intact ex- 
ternal capacity of fnnction^ renders the equilibrium so 
labile that tiien insignificantj otherwise ineftective, in- 
fluences cause a marked disturbance of activity or even 
lead to collapae — ^influences which then are wrongly 
{^od hoCf ei'ffo propter hoe) considered to represent the 
(nearest) cause of the diseaBe. Uunecesssmly to explode 
powder when a single enemy espoBes himself, or to lire 
blindly into space when au enemy is only ms2m:ted^ does 
not iuBure any success, but only renders us excited and 
discouraged* If life is a struggle, then victory belongs 
to tluMse that are cJilm and prudent, not to those who 
blindly rush forward ; if life iB a struggle, some niuBt 
perisli who are not armored as they should be. But vie- 
tory in the Btrnggle for life mnst fiuidly come to him 
who strives not for the cheap glory of destroying the 
small number of enemies offered by somebody already 
disciised, but for a permanent peace in that he is 
unasHiiilable. 

Not the micrO'Organmm are the 'true memy^ but the un- 
favorable conditions of life, the fftntggle against the legit- 
imate — I.e., inexorably creating and destroying powers 
of nature. Be it our aim to shape this struggle so that 
we may be able to fight it uuder favorable conditions. 
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Since the machine represeutetl by the orgiinism can \m 
kept in operation only in thsit the amf^uHt of work jjer- 
formed fumuhes m much energy as ia eonsumed for the 
prevermtion of the connection of ali pa ti^f the struggle for 
existence does not mean anything but to niuke the profit 
of labor aa high m possible, and the expense of energj' for 
external and internal activity aci low ns possible^ in order 
to be able to employ the isurplus agxLiu for a powerlul 
stimulation of the labor of all parte. 

One factor must be mentioned here which formerly 
played a great role, the significanee of which at pres- 
ent, however, ia underrated becan^ it is a question of 
imponderables, or, let qs rather say, of an a^ent that 
can not be demonstrated with mici'oscope or scjile. We 
mean the fcUh As the will often renders the weak 
strong, so can fear, the laek of will, the .suggestion of a 
danger, so weaken the body that an i^ti sting disturbance 
in erternal nature bec^omeB taore powerful than would 
otherwise be the case. If we consider wluit iuflueuce is 
often exerted by one word, one sign of fear, upon the 
strongest) how, under the intlueoe© of a false, frighteuing 
representation in battle whole regiments suddenly turn 
uncoutrollably to flight j how disease}^ spreiwl among the 
disheartened aud defeated, then we will uotnndernite the 
signi:ficance of fearlesanesB and of will-power also in 
epidemics. 

The modern theory of the caus^ of infectiouis diseases 
haa awakened hopes in two directions ; one, pleiising to 
the Pepresentatives of science^ that **the great un* 
known," the cause of disease, had in reality been fouud 
in the micro organisms ; the other one, invtduable to 
every friend of humanity, that tJie fiudiug of the causes 
of diseasea would also give the possibility of extermina- 
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ting these causes aud the ct^rtainty to do away with 
diseases by preventive and curative measures. 

TJnfortunat<*lyj however, the couviction soon became 
manifest that a dei^tnietiou of germs once colonized in the 
body by so-called geiiuicides could not be accomplished 
in the manner as expected on the Ijasis of the theory^ 
and, therefore, the second problem was pursued with so 
much greater Keal — imntely, the search for, and the de* 
st ruction of, all genuSj iiiuocent and psitbogeniCj found 
within the lx>dy of man. But it appears that here» too, 
the premises are fallacious and that phantoms are being 
pursued ; for an unbiased investigation teaches more and 
more that what was l>elieved could be considered the 
cause of the diseiu^*} is in many cases inerelj'' an unessen- 
tial accompanying symptom, similarly as the advent of 
spring coincides with the coming of the birds of passage* 
The beginning of spring is not the cause of the arriTal of 
the birds; their appearance is not always a sure sign that 
spring will really conimence at once, but both events are 
in a certain chronological relation in a great number of in- 
stances. Only it must not be aiid that, if the birds should 
once happen not to appear on time, the season could for 
that reason not yet be spring, altbo all other phenomena 
are characteristic of spring. 

The mistake in such a contention is purely in the do- 
main of logic, and it is often made liecause two or mom 
events that are in chronological relation to each other are 
either erroneously brought into causal connection, or 
definitions are created quitt? arbitrarily in that a certain 
appearance is believed to be characterized by unessential 
attributes. For a child everjihing with a variegated 
collar is a soldier, eveiy man with a beard a papa^ 
whereas suiih collars and beards are not the essential 
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attributeB of soltliers and papas; for there are soldiers 
with black coUars and papas without beards^ while per- 
sons with colored collai's must not necessarily be soldiers 
aod pei-sons with beards not papas. These mistakes in 
the realm of logic were always? at fault when arbitrary 
categories were created afler appai'ently essential, but in 
reality unessential^ because outer and accidental^ — ebar- 
ac^teristics, and this lack of logic is also the t^iuse of oar 
now declaring two absolutely identical eases of disease to 
be different because a bacillus is present in the onOj and 
absent in the other j case. 

Two strong persons succmnb to a ** disease '* that re- 
sembles true cholera aa one egg does the other^ but l>e- 
cause in one the bacillus developed in cultiires^hence, 
under quite abnormal conditions of giHJwth — ^and did wot 
iu the othePj humauity, after a few days of anxious wait- 
ing and after Ijoth cori^ses have long since found a most 
rapid and unceremonious burial in palls drenched iu cor- 
rosive sublimate, i^eceivcs the comforting certainty that 
one of the dec^ised, because he had succumbed to ^^ chol- 
era nostras, '' could have Ix^en honored with the customary 
funeral without special disinfectory measures, whereas 
the other, even in death c^>nsidered a danger to his fellow 
men, was justly deprived of all solemnities with which 
we honor our dead. How arbitrary this distinction 
chosen by bacteriology, and how littlejiLstified we are in 
taking decisive measures simply and solely upon this 
unsteady basis, is further shown by the fact that persons 
who are quite well --or, at most, show merely the slight^t 
difiturtanee of their digestive apparatus— are registered 
as the most trejicheroas enemies of their environment 
l>ec^nLse the dangerous bacillus has been found in con- 
spicuously large quantities iu cultures of their dejectiona 
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Really, now that we know that such an extraordinary 
nuinl>er of pensons die of choleni nostras («,#,, with- 
out bivcilli), whereas oth<^rs thiit harbor it in large 
quantities (or, more correctly, from whose discbarges 
it can be cultivated in large quantities) recover— yea, 
do not even manifest any marked Bymptoms of dis^iae 
—under these conditions, in which cause and effect are 
in such a decided eoutmst, should not the conviction 
at laat become prevalent that the microbes in such a 
case can not be the cause of the disease, but that it is 
only a certain affection, or a^ yet unknown dis^tturbancesof 
function, that creates the nutritive conditions for micro- 
organisms t Should not at last the possibility l>e con- 
sidered that an intestine that harbors so many microbes 
without harm may, under certain circumstances^ even 
while the individual is perfectly well or suffers only from 
slight disturbances favoring the development of a cer- 
tain species of bacilli, also offer an occasional opportunity 
to the growth in e^cceptional numbers of the comma ba<jil- 
Ins or of any oth€^r form of micro- organ isms f 

Bo we not behold in tuberculosis, in enteric fever^ and 
in othej diseaaea, that the number of so-called specific 
bacteria is often in no proportion whatever to the form 
and severity of the affection, to the functional diaturb- 
ance, and to the final fe-vorable or unfavorable termina- 
tion T Likewise has it been shown in diphtheria that 
severe illness — yes, even death — may tskke plac« without 
the specific bacillus being present (so-called scarlatina- 
diphtheria), whereas actual pure cultures of the so-called 
specific pathogenic agent are observed in the mildest 
cases with scarcely noticeable membrane. 

Nothing but uncertainty prevails wherever we look, 
and the microbe theory, far from makiog clear thecauae 
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of the disease, ouly incma^s the uuiubc^r of ever-present 
iaterrogatiou points The bacUlun us generator qf disectae — 
as vlBiblCj heoce apparently directly a^^iiilable, cause of 
the disease — haH not, itainaDy believe, acted as ''consola- 
tion biiciUtis.^- Ill tact, in our opinion^ it hjis e ven ^i^^it 
rise to a most deplorable ttumUi! epidemie (namehf^ the bacU- 
htHf€ar)j Wider the in flue nee tif trhich *h€ motd importftnt re- 
quirements of nwrolH tmd HhicH hare uimif>}itasiti4tfiy voMil- 
vsed, }fumaftenes» and phihnithropi^ hare lately become 
foreign meanings, and ihme trhoHeent the bfieiUns everifwhere, 
and attribute to it mt/sterioufi power, are (he muse of thu de- 
terioration and eoUapse of moral prectqyfs, 

I cannot resist the temptation of quoting in this con- 
nection some sentences from a pamphlet published by nie 
some years ago,' t« prove that the microbe doctrloe in its 
outgrowth must necesmrily lead to such consequences 
for oar public life. They will show also to doubters that 
the doleful lack of judgment and humanity, the most de- 
plorable expression of which wjus the treatment of the 
Hamburg fugitives, could not be suq^rising to those who 
endeavor to fVillow the development of the spirit of the 
age from its sources. 

I then wrote: ''We arc^ with our experiments to carry 
out practical disinfection, for the present restricted to 
the diseased body and its excretionj*, and we can not con- 
ceal from ourselves that the constant pointing out of this 
— ^in the eyes of many — mle source of infeeiion earries a 
very harmful effect in its train — nanielyj the fear of the 
patient; for, under the influence of bacteriophobia, when 
formerly obscure causes of disease become tangible in the 
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light of a new perception, we have forgotteD that the 
preaeme of niicrobes is by no means iAmdwol wtfh the affec- 
tion. 

** The now-prevailinff otwrestimaiion of the significance 
of microhm m causes of disease^ therefore, is not only 
a sign of gretit ignorance regarding the relation be- 
twwn microbes and diseaae, but it also eausesa further 
impaimient of our knowledge, in that it closes to us the 
right road to iuvi^tig*atiou, the unMased examination of 
the sources of infection. The very ones who appear to 
be predestined to observation and to collecting onobjec- 
tio liable material— namely, physieians^ — are mostly not 
objective Dbfit*rvers, Hince they an*, as a matter of conrBe, 
inclined to look for the eonroe of infection where it most 
he seai-ched for according to the prevailing theory of the 
moment. It appearB as if, notably, water has always 
b€H?n regarded as the most convenient vehicle for the im- 
portation of the generators of the disease, or else general 
opinion in the middle ages could not have always so 
positively desipiated coutaiuination of wells as the cause 
of epidemics. 

** The gi'cateM evil en^used by the fear of bacteria is 
nhmg social litteSj or, as we would prefer to caU it, 
along moi^al lines, since a goodly part of ethics is ex- 
presstsd in social relationa The fear of bacteria and of 
infection deterionites on r ethical views because it renders 
the relations of the diseased, po^ibly infectious, indi- 
vidual to his ueiirest environments ajs cheerless as pos- 
sible. If a patient^ because he harbour bacteria^ is 
looked upon as the only and true source of infection j 
our own interests dictate to ua to get as far away 
from him as possible, and to watch suspiciously over all 
his sayings and actions through which he comes in eon- 
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tact with ua in the UEUal manner. The physician who 
sees bow some patients aud whole families ai^ wiilled off 
and avoided becanse of the possibility of infection; those 
whoj without prejudicej observe with what solicitude it 
m not€d in the tnboreulons "how he hawks and how he 
spits," not to leam by iooking how he does it but to 
render him harmles^i^ they will not undemtaud why in 
this enlightened and humane nineteenth century we stig- 
matize the Spartans \m cruel beeauBe they ejected their 
cripples, or the nations of the middle ages who exiled 
their lepers and permitted their pest-affected patients to 
die* How far are we even now from the time when the 
physician went to the pest patient with a black cloak 
and in a mask, with a vinegar sponge in front of his 
month f ' What is the patient to think if he bi^holds how 
even the physician is afraid to touch himj and how the 
latter, after unavoidable contact, acts as if by this con- 
tract alone the germs of disca^jc had assuredly ixi^^'d over 
to him 1 Are we enfirehf nnmlling 1o note the fad that 
phijnicians and the membeis of their fmnUiea are not % miy 
meMus mare frequmilif affected by infections dkemes than 
other indimdufih who have iiothhtg whatever to do with infec- 
tious maiftdies f 

'^ With such muddled conditions, with so little under- 
fifcanding of the nature of the processse-s proper, with such 
marked contrast l>etween theoreticiil views and the facta 
of experience from which, with good iuteutious and 
without prejudiect the very opposite could and should 
Iks inferred of what to-day is regarded as the dogma as 
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to the maimer of the possibility of iofeetioD^ endeavors 
are mii4e to encroach energetwally 'upmi micial mndiimm 
after it haa lietni taught for nearly two thoiLssmd years 
to love your mi^hhot ami to cart'fnr the poor und the mut- 
erable. Why extol the sacred bond of family and of 
society wlieu attempts art* made, with everj^ so allied 
iafectloua disea^, to loofieii it, and [>aiii» are taken to 
transfer nursing of the sick to strange persoast I do 
not deny the \alne of certain disinfeetory meai^ures and 
do not pleiwi jigaiimt arrangements which owe their 
origin to the true insight into certain conditions, but, on 
the l>asis of many years of medical experience^ I muftt 
regret most sincerely, like so many other physiciaiiB, 
that fear of bacteria which is nothing but the result of 
false ficientiflc views, begins to manifest great disadvan- 
tages for human H«>ciety. Apart from injurious so<^^ial 
measures, quaraiitiueSj ete,, resulting from an arbitrary 
handling of the veterinary police, allegedly in order to 
prevent epidemics of cat tie, it adds to Ute alreadi/ exMing 
mdid separation acconUnff to i/oeaWi the ktsting sepamtion 
of the henJthij from the diseased^ and it renders the lot of 
patiejtiji tHth infeclioK^ disease^^and which aifection does 
not today, in the era of microbes, deserve the designa- 
tion infectious — stiU more miJieraMe than it nainraUy t>. 
Those that aceuse me of exaggeration may compare the 
mttiation of the tuberculous in former years with that of 
to-day; let them compare the measnreB in scarlatina, 
diphtheria, and measles in former times, and those in 
the present decade 1 And if they can not agnn: with me, 
if they approve of our present over-activity which reetilts 
from nothing but fear, let them furnish me pomt we proof 
that the number of affections has decreased in consequence 
of our memureit. This proof might be difficult to be ad- 
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duced by him who utilizes eutire periods aod not merely 
the experiences of the most oaiTow lioi izou. The very 
fear of bacteria, the fear of infection^ m perliapB most 
liable in timeB of epideiiiieii to promiyte iiifectiou, for 
nothing m more harmful to the organism and its capacity 
for resistiuiee than pale fa.ced fear." 

In past days, when I maintained these views, I wfis met 
by the statement that the very knowledge of the causes 
also furnishetl the m^mis of etmng the mind^ only an un- 
known enemy causes fear. I replied then — and I occupy 
the same standpoint today — that eveu in cases in which 
I could look upon microbes as the true cause I would 
not be able to value them as c(m8oMmn bacilh\ since my 
feeliugH of discomfort^ — ^like those of many otheini — were 
not during the war diminished by the fact that we knew 
the comrades who had fallen on our side were not made 
to bite the dust by a mysterious enemy, but by French- 
men using bullets and shells. Only the conviction might 
serve me as a consolation that a sure m^am eould he de- 
rived from ihk knowledge of the causes how to protect 
myself from these same bullets. 

What do the efforts at disinfection, the allegedly eflS- 
cacious means against microbes, accomplish f Disinfec- 
tion is efficient only in those cases iu which the disinfi*ct- 
ant actually destroys the cause of the affection and, with 
it^ the danger. There can be no doubt that disinfectants 
in strongest conoentratiou kill living orgauisms. But it 
is doubtful whether the causjitive factor is always a liv- 
ing organism^ and whether the men* exhalation of 
patients can be destroyed with such remedi<^ and 
whether the remedies atitually reach th<* scat of the dan* 
ger, since we are not able actually to disinfect internally, 
albeit this pious wish is cherished. But if the noxious 
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element is not a living organism, albuniinouB body, or 
poison in the ordinary sense, if a uniform disturbauce of 
the vital condiHons is the eanse of thu discai*, thtMi, even 
acrcordi ug to theory j meibsurfs of disinfect ton will be of 
no avail. And experience has con firmed this inefficacy 
in all those casi^s in which the conditions admitted of 
but one explanation. 

Two tendencies are represented in the hygiene of to- 
day. The one seeks to destroy the pretended enemy with 
volleys of disinfecting remedies; everywhere in nature 
surrounding us it beholds the enemy and demands that 
our relations with the outer world arc^ always subject to 
certain precautionaiy measures; hence it often startles 
us with false alarmSj and then it naturally Iwiists of cheap 
victories until the enemy in great nuinbei's surprises 
the fighter exhaustecl by continued attacks and by rest- 
less search and grasping after enemies that exist only in 
imagination, and makes him a ready prey (epidemics 
whichj with insufficient conditions of existence for cer- 
tain unfavorably situated classes of society, liecoming in 
particular disseminated). The other tendency is that 
which endeavors to strengthen the fighter so that calmly 
and cool y J with a feeling of security that the attack will 
be repulsed, he expects the enemy. This, however, re- 
quires arrangements which, as we must frankly admits 
are not in evidence as yet; for all the tightens in the 
struggle of life do not yet possess the chief weapons of 
defense: mdnlioHy light j mt\ reM^ and recrratio»r. These 
means of defense must^ thereforcj be credited j difficult as 
it may Beem to overcome old prt*judices and to direct the 
interest of the well- to-do to maltcr-s the necessity of 
which is and has long since lieen fully appreciated by 
common sense, but which can lie aceomplished only by 
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active cooperation of all and not by a catchword, how- 
ever high-BoundiDg. 

True hygiene must step in here. The hygiene of the 
future wiU not so much endeavor to destroy bacteria aa 
to improve the vital necessities of man. Modem hygiene 
offers a 8tane^ in the jtMce of bread, presejUs unproved 
(loffnyas and facts of the labortitory as sttbdifutes for 
active aid and practical a4^07nplishmetits, Inteutioually 
or not^ another and undesirable direction is given to 
the reasonable endeavors and rational requirements 
of hygiene. Under the device, '* Disinfection and 
extermination of germs," a mere catchword is sub- 
stituted for the genaiiie values with which true hygiene 
mUi^t reckon and must attain the end of improving 
human eidstenee. 

Not catchwordH and »mall meam can help^ hut the reinedies 
of oid rcnoitn ; Li§hi^ ffiV, plenty and nourv^in^ foad^ and 
rational alteration between work and reM* 

We are KatiBfied with gratifying the reqairements of 
the laboratory science called bacteriology, and endeavors 
are made, under this catehword, to enthrone the fashion- 
able scientific idol in place of the ideiil, the humane and 
ethically valid conception of ** hygiene." Because we 
do not see or do not wish to see where the lever of im- 
provement must be applied^ or liecause we believe to 
improve the lot of maukind with the onesided further- 
ance of bacteriological aims, the noble endeavors of hy- 
giene are eon founded with the limited requirements of 
the microbe theory, and the struggle against Iwicteria is 
called * * hygienic aims. ' ' The aims are confm^l, and the 
means and time, lalK>r and money are wasted ii]>on an 
effort which can not be of advantage^ since it intends to 
influence from petty view- points the rule of natural laws 
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whieh obtain in the struggle for existence, not hidden to 
thoee that are able to see. 

Disinfection is to hygleDe aa is the atriet observance of 
certain outer forms and precepts to fulfil the »ubgtmice 
of the laws of rtiorals. Faatiug and moilifiration are 
not signs of moralS; but pra4;^tieAl carry! n^ out of etb- 
ical precepts, resulting from the recognition of their 
necemip to the preservation and elex'ation of mankind. 
We appear painstakingly cleanly in that we clean the 
surface of things symboUcally, but, unfortunately, we 
neglect the real internal cleansing — »,<*., the true 
strengthening of body and mind. If, in times of an epi- 
demic, instead of giving directions what to eat and what 
not to eat, care would be had, instead, that those who 
have nothing to eat are supplied with sufEicient food; if, 
instead of poiaouing the air with carbolic aeid and other 
disinfectants, the money were applied to other purposes, 
and pains be taken to see tJiat those whose dwellingB are 
small have an opportunity of getting plenty of fre^ih air 
and as often as possible; if, finally, by instruction, uot 
by authoritative compulsion, endeavors were made to 
disseminate the knowledge of the true relation of events, 
and to e:xplain the deception of many views which infuse 
fear or lead to wrong actions, then true hygiene would 
be promoted in the same manner as the health and the 
well-being of man is furthered, not by promising to fur- 
nish medicine when he tails sick, but in that he is pre- 
vailed upon to live so that he does not become subject to 
disease. But to promote a mode of living agreeable to 
nature does not mean, as many believej to proclaim a 
number of directions as to what is permitted and what is 
prohibited ; for^ apart from the fact that many of such 
directions are not sufficiently well founded and owe their 
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existence merely to prejudice^ apart from the fact that 
our food, taken modertitelyj can never do harm, the pro* 
hlbition of certain food for certain clai^i^s of the popula- 
tion is to no purpose whatever, since the difficulty of the 
ooDditioDB of existence in this case does not permit of 
any choice^ but the ctmtpulmon of circumstances dictates 
the variety and the quantity of the food. Dietary direc- 
tions are a luxury, usually unnecessary, which only the 
upiJer ten thousiind can afford. To Iwe naturally means 
m to Uw th4tt the care for the existeaee is eHminatedj that the 
vocation ffma vol ejchauM mind and hody^ thai thf'food ijt in 
accordance (a the taste and requirements of the indiHdiial^ 
that the dwelUnff t« pleamini and airp^ that mtfficitmt nteep %» 
had J and that time for recreation is not tm^ding. 
Hence the watchword for the future must lie: 
Not fear of bacteria and measures of disinfection^ hut im,- 
provcfunii of the mtal conditions and dei^Iopmefd of inde- 
pendent thought and aeiion in aecordanee iviih th^ require- 
menis of social ethics. 




XIX 

StGNinCANCE OF 5E:ASlCKNf:SS WITH REFERENCE 
TO THE TtfEORY OF INFECTION AND IMMUNITY 



Seasickness is the typical pictiire of an epidemic 
(vtass) dm-ase; for many individuals under the same eon- 
ditiouB of life are affected in i^ csoiuiectioo that, without 
knowledge of the real etiological factor and only on the 
bjUifs of the 8ui)erficial — but very common in the expla- 
natiou of maes diseases — method of infcrenco jjf>*f koe^ we 
are abaoluti^ly forced to assume au iutoxication from the 
gaatro-intestiual tract or an infections element — Le., we 
are bound to determine an auto*intc>xication, a poisoning 
by food; in shoi-t, an cndcmw or epidemic. If we consider 
the suceei^ion of the eases of disease : those affected first 
are the wt*ak peiiions that stay below deck, especially 
women, then men, whereaa nuraliugs, who take different 
foodj as i8 well known, are usually exempt; if we con- 
sider further that close contact with a patient favors the 
outbmak of (he dif^c^iLse — perceptions made by eyes, eara^ 
and noee, hence the proximity of the patient, unqnes- 
tionubly increase the predisposition— then it would by 
no nieauB be difficult to construe here a disea^ by in/eG- 
Hon and to regard iis the center of the infectioDj perhaps, 
the lady who was the first to l>e aflFeeted in the presence 
of the public, in the mlmt or on deck— of course^ always 
assuming that we do not know or that we wish to mis- 
judge the true cause of the affection. As a matter of 

377 
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lact*^ an outbreak of ehokra on shipboard may probably 
take place under very eimilai' coDditioiis; at any rate, a 
person fully immune to seasickneBs and igtiomnt of the 
eonditioDB, who would observe one after the other of bis 
neighbors at the table leave the dining-room, lookiiij^ 
deathly pale, could not help believing that an infection 
or pois^oiiing be present. 

Therefore, seasickness demonstratee to us that a mm- 
ultuneQus occurrence of homogeneous and severe C4ises of 
disease does not constitute a dependence of thp difterent 
cases npoH one another — -Le.j a tninsmission — any more 
than the eonclnsiou is permissible, from the 5iet that 
persons surprised by a hea\7 rain are drenched, that 
these persons had transmitted the moisture from one to 
the other, or^ in case they acquire a cold, that they have 
infected each other. 

Epidemics, or pestilences, are by no means always 
transmitted from case to case or possess a center of 
infection. A starting- point (for our observation) and 
a center of infection are not always identical; for every 
series of events must have a first one, but not nec- 
essarily a connection. The difference between an epi- 
demic dwease (pestilence) and the epidemic of seaMekneMj 
which may attack many hundreds in a few horn's, con- 
sists only in that here we know the c^use, where^is in 
the former case it is unknown, and is usually replaced by 
a more or less obvious hypothetical one. Only because 
we are not familiar, or misjudge, in epidemics the homo- 
geneous but not always equally powerful influences 
upon ageucies which aflfect all individuals alike— per- 
haps the alterations of the external currents of energy, 
of the life conditions; in short, of the conditions under 
which the machine of the organism performs its work of 
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transformation and preserves ite tenBiocs — merely be* 
muse tliese fluctuatioiis 0/ the energy currents fonaing the 
basis of the disturbances are not as comprehensible to us 
as m the rocking of a ship at sea and the connection of 
the^e alterations of the conditions of life with seasick- 
ness, do we feel culled upon to set up hypotheses chang- 
ing with the fashion regarding the mechaniBm and the 
causes of epidemics^ and, following the simplest ideas^ we 
abnoBt always ace use the digestive canal as the portal of 
entrance for all nojeae, as tho the organism were cson- 
nected with the outside world only through the mouth, 
and coukl be i 11 juiced merely by visible and ponderable 
noxie and not also by energ>* currents, the transform ators 
of which are the external akin and the mucous membrane 
of the air passages. 

Seasickness proves that physical disturbaneee (in the 
widest sense) are able to act at least as enei^tleally as 
the tangible or hypothetieal chemiciil ones, that they also 
may Bometimes l>e the main cause of distiirbances which 
the representatives of modern science (who, as is well 
known, deny aLso the '*i*efrigeration/' the effect of the 
cooling of the skin or of the nen'es upon metabolism) at- 
tribute preferably to smallest Umng orgmmms or efumiical 
pmon%* Again che mi atrj^ ( and the theory o f excl usi v ely 
chemical irritants) plays the dominating part in our 
science^ whereas history and simple reflection teach that 
physiatry and chemiatry, solidarity pathology, humoral 
pathology^ and neuro- pathology represent but limited 
views of a part- on the gigantic sirudnre which, oj 
metabolism ^ comprises the reeognUion of all forms and dk- 
Uu-haneeji of the wojMngsof ike organism. 

Seasickness unquestionably teaches that severe affeo- 
tiona of the gastrointeatinal tract and of other organs &re 
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caufled solely by physical influences— t,e., by certain im- 
pulses affecting the entire bodyj and thus many an ad- 
herent of the modern theory of infesctions diseases might 
be induced to ponder whether or not disturbaueeB of the 
gastro- intestinal tract of certain individuals in xVsiatic 
cholera and cholera nostra<8 may not be merely signs of 
an altered activity of the respective tissues which, under 
certain external conditions — perhaps in ciise of €*xcessive 
demands upon the tmnsformation activity of the skin or 
of the hematopoietic organs (by heat, etc. ) — are called 
upon to fulfil demiinds which they are the less able to 
comply with if the blood or the skin supply them with 
insufficient energy (ciurents of deficient kinetic value). 
But if out^ the possibility of the occurrence of a consid- 
eiuble intestinal insufficiency (for essential^ internal, and 
for extra-bodily labor) is present upon this basis, then it 
is deraonstratedj for instance, that the comma bacillus is 
not the true cause, but a secondary manifestation, an 
accidenij of the affection, a nosoparasite, according to the 
eicellent designation of Liebreicli ; that> further, the dis- 
ease is not always infect iouBj and that even a jyan^etnic 
mit^t not be traced exelmivefy to an infection or paisoiung. 
At any rate, to secure the relationship of the individual 
cases by the connecting link of tranamission requires still 
other proofs than those which heretofore were considered 
sufficient. Indeed, the frequent fatal terminations in 
cholera nostras show strikingly that disturlmnces of met- 
abolism alone — Ke,^ even without the bacillus (proclaimed 
by Koch to be typical J, are suflicicnt to bring alxKit the 
fatal result by the siime disturbance of metabolism. 

8t*asiekness further shows conclusively that the mani- 
festations of the dise^isc do actually disappear with the 
removal of the cause, but only when no changes of essen- 
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tial, internal (toBic) labor have m yet taken place, 
when the regulation for pathologically intensified reac- 
tion baa not wt^urred yet^ — ie*, the more marked diB- 
placement toward the direct ion opposite to the effect of 
the irritation. Let it be remembered that, in almost all 
caaea after the cessation of abnormal irritations — imma- 
terial whether they have primarily caused an irritation, 
hence a special qnantity of relaxation of eneiigy, or an 
inhibitionj hence osxiecially marked tension of enei^, in 
the organism — the opposite form of equilibrium niUHt take 
place, if it has not in part existed even during the action 
of the irritation. For instance, if abnormal irritation is 
followed by an abnormal tension or exhanstion as sec- 
ondary symptom — i.e. J by no n -irritability — this new far- 
reaching displacement of the average equilibrium may in 
itself also be a canfie of conspicuous manifestations of 
disease which, however, are fundamentally different from 
those of the firati stage — etiologically and also in particu- 
lar with reference to therapy to be adopted. This can 
be noted especially in seasickne^* If the affection has 
been particularly intense, or if the disturbance has been 
of longer du ration, then more or less well -developed 
symptoms of vertigo will remain for several days after 
landing. Thl? after vetiigo indicates that the organism 
which by this time had gradually adapted itself to a new 
form of ntili/^ation of the equilibrium, still eontinneji to 
give on terra JintM the impulses of innervation in the 
direction of the first abnormal utilisation^ — t.e.j in such a 
manner m tho it were still compelled to compensate the 
abnormal movements of the ship. This is the reason 
why the disturbances occur not so much during more 
marked movements, hence upon more pronounced inner- 
vation which hypercompeiisates the perverBC regulating 
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actions^ as during the transition from motlou to rest in 
the horizontal position ; yea, the unsteadiness appears 
fiometimes to be as pronounced as in the cabin of a heav- 
ily racking ship. The after-effects are especially inten- 
sified during the position of rest, bt* cause on shipboard 
the habit had been formed to regulate especially for thia 
position^ and because* the abnormally marked rrgnlatory 
irritations in oonvalesceot« from seasickness in the posi- 
tion of rest are not diminished in proportion to the 
otherSj hence upon cessation of tlie impulse for normal 
erect carriage. 8ince they servt^d in particular for eom- 
pensalion of maximal irrit^itions, they continue to act, 
altho less intenselyj and most markedly displace the 
arerage equilibrium in the horizontal position* There- 
fore^ the cum (by adaptation) in after- vertigo is best 
brought about in that impulses similar to those as other- 
wise prodm^etl by a slightly rocking ship are given by 
the affected person himself (t.Cj I'ecovery will take place 
the sooner the less the patient is induced by the phe- 
nomena to persist in keepiug the honzout«U poHitiou), 
hence the more impulsea are given for marked motions, 
endeavoring to overcome the abnormal innervation of 
regulation by esterual irritations in the sense of a dis- 
placement from the normal equilibrium. (This rule ap- 
plies also to the cure of other forms of vertigo in nervous 
persons in whom relief can Ik procured only by energetic 
motion which, it is hoie, is at the begiumng dreaded by 
the patients ) 

These eaaes teach, therefore^ that in secondary mani- 
festations of the disease which, like aftervertigOj already 
represent a change in the direction of regulation, hence 
the form of displacement opposite to (primary) reaction, 
the simple endeavors to remove the (first) cause are no 
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longer sufiicietit to cUspoee of the distarbanceSj and tliat 
the remedies in these instiiuces mii^ be difTereut from 
those employed in ciiaes in which the point in queetion 
is merely the combat ii^aiust the primary reaction 
(action). It follows that the haHUng merely againM the 
premmpiire or tnte cause can not under all circumManee^ be 
the correct road to cure, especially not after the acute stage 
(action or first reaction) has run its course. 

If secondary symptoms are presentj resolting from 
compensatory eflForts, the introduction of the most effica- 
ciotis counter-irritants — yes^ even of direct antidotes (to 
the first irritation), if we actually are possessed of such — 
would not be conducive to cure, but only once more mosi 
markedly affect the already active energetic of the organ- 
ism. In other words, an antidote derived from the 
theory of the irritation (specific remedy) is, apart from 
other circumstances, only then indicated and rational 
when it may be presumed that the original irritation is 
fltiU active; that, therefore, all existing sjTnptoms (or, at 
least) the most important ones) are the e^remom of Um 
miion of the irritaiion and not as yet that of ret^ulaiion. If 
this important fact is not taken into cod si deration, the 
remedy must act the more injuriously the more marked 
efforts at regulation are manifested by the symptoms 
under which it is employed. 

Thus we have arrived at a point of great Importance 
— namely, the investigation of the question of the siffniji' 
canee of seam^'kne^ icith refermeeto the theory of ijamunUy, 
If it be considered that nothing protects better from 
the disease than h(U>Uuation to the motions of the ship, 
and that the majority, even after a relatively brief dara* 
tion of the disease, remain free from it for the rest of a 
long voyage, then it is beyond question that immunity 
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belongs to the category of proceeaes or eonditlons which 
we designate as adaptation^ respectively jjrd^iwM?, to which 
fiict we have called attention some time ago. We be- 
come iiceustomed to the abuormal irritations which the 
rocJciDg of the ship repreaents for the energetic of warm- 
blooded beings, as persons living continually in the open 
air become used to the changes of the weather and to the 
flnctuations of the temperature^ the laborer to the weight 
of the burden, the mountain climber to the irritations 
caused by mountain disease. 

The method and the purpose of immunizinif should not 
principally differ from the proceHS and purposes of adap- 
t4tti<m. The former should aimfully imitate the mechan- 
ism of adaptation— *hence, artificially employ the factors 
(irritations) which probably will be capable of creating 
a new form of activity, presumably quite necessary for 
the future, but which, under ordinary conditions (dur- 
ing normal activity) probably can not be formed. Every 
form of Lmmunization, therefore, presupposes the appli- 
cation of correct irritations, which must be based upon 
the perfect knowledge of demands arising later on^ and, 
above all, the possibility of a formation of varieties and 
quantities of energy (latent reserve energy) intended to 
act as a correspondingly higher coanterbalauce to the 
expected abnormal effects. 

Artificial immumzatmu therefore, should develop, as it 
were, a dormant predisposition by foreign, exogenous 
irritations equally methodical, as is done by practise 
through definite impulses of the will (hence, by internal 
irritations), or, Jis nature achieves it, by slowest (regula- 
tory, systematic) raising of irritations and productions 
with suffieient supply of energy (development). Imrnu- 
nization Is to effect for somatic metabolism what natural 
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development accaniplishes by shaping the predisposi- 
tion ill the given (approprijite) dii-edifvii^ by rational 
edueiitioii^ — Le.j by appropriately j^radiiatcd artificial 
effects; namely, to utilize the exist iug ivaetive and reg- 
ulatory contrivances in a correct prf> portion and to 
supply stores of tense energy by uniformly increased 
activity for the expected form of utiHstation. 

The problems and limits of therapeutic immunization 
can tte clearly derived from theBc considerations. An 
a&ute and at the ifame tivie lading Immunization is a coiUra' 
dkiio hi adjecto^ for the large amounts of energy per- 
manently at hand and necessary to accomplish it can 
not be obtained by means of mere effects of irritations 
whichj after all, can sene only as libration of existing 
ready or potential enei^gy^ but do not in themselves 
represent corresponding quota of labor energy for mass 
displacement and tension. The formation of the latter 
naturally requires productive material and the corre- 
sponding time. If, then, immunization is equivalent 
to adaptation, if adaptation represents a series of de- 
velopment rising from minimal changes to a maximum, 
— hence, to use the technical term, a chronic process 
(characterized by the summation of minimal quantities)— 
then acute imniunizatioo is a logical contradiction, like, 
perhaps, acute pi-actise or acute edncMion^ An immune 
body can owe this quality only to b, primary characteristic 
(hereditary predisposition), or to an adaptation that had 
already been active^ which, however, always FeqtiireB 
time. 



That a (relative) aerttte d&t*tlapmeni p^iati is h^yond doubt, 
but only a dialectic ditference is present in this definition in 
that acute development presumes that all foriiiB of energy, 
oil forms of tension, are alraady so perfected (or giveu con* 
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structlvely) tbat the chain of processes can move with corre- 
sponding rapid! tjr if corresponding irritatictis are active and 
nothing dieturfas the course of events. If, therefore! a devel- 
opment in a certain direction is to be accomplished acutely, 
itifi imperatjv^e to be sure that the object of deTeloptnent i» 
in a proper condition — i.e^M possesses the required great ener> 
gies of tension and activitjr; for, if the energies of the body 
do not offer sufficient counterbalance, the majc^hnftl (artlficiat, 
ooe-sidedly acting) iY^*t^rifi'on« (processes of causation), after 
Gonsuznpiion of the energy on hand, muBt become the cause 
of abnormal displacements which, according to their dura- 
tion and extent — t.er., to their significance with reference to 
the extra-bodily or essential (internal) laborj must be consid- 
ered changcj* of function or even disease. 

The preservatjon of the ^tte/^^labile and yet stabile 
(dyDamic) — eqiiUibrium of the tensions iu the Ixtdy, the 
preservation of health and capacity for action^ in spite 
of considerable one-Bided inrrcase of function by en- 
hancement of certain stimnUints, is only possible, theits- 
fore^ if contiDnflUy large quota of energy of opposite 
fonns are on hand. Naturally, however, these con- 
ditions are uot alwf^js complied with in many cuaes, 
and this constitutes a great danger; or, in other words, 
evenf efficatwu^ acute immimhatian must siff^nify a d4tnffer to 
the metabolwtij to the pre^ nation of the eonditiou of 
equiUbrium of the organism which prevailed heretofore. 

If a consideralile increase of activity is to l>e achieved 
more rapidly than in the natural way, the btniy is ex- 
posed to the dangers of a cri^ or catastrophe, in that, 
relying upon auto regulation, we expect it to perform 
an amount of liibor which by far surpuj?«se9 the uiiiuil 
productions; for the organism utilises only minfmaJ irri- 
tations — namely, at once to consume its muter ial of energy 
of a certain form completely or iu considembly larger 
amoanta than ordinarily, and still m^ntain the former 
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equilibrium. As surely bb it may be expect'ed that a 
certain irritajit, incorporatecl in sufficient quantities, 
produces an acute disease (Diaximal alteration of the 
extra- bodily labor, owing to a change of the labor per- 
form t*d for essential, internal, activity, caused by the 
shifting of the balance of energy), quite as sm'ely will 
the proper counter-irritant produce the opposite form of 
disturbance. This injurious effect fails to become man- 
ifest only when a relatively insignificant quantity of the 
irritants allows sufficient time for a gradual increase of 
the chain of Ubratlons (hence, to intensify the produc- 
tions only in the course of time), as is done, for instance, 
in regular muscular practise j theUj indeed, success re- 
garding paralyzing the effect of abnormal influences can 
surely l>e accomplished. 

These propositions apply to aUfonns of the irritatiomf 
whether they represent conscious (of the purpose) acts 
of the will for the accomplishment of certain (often ap- 
propriate) forms of motion (practiae)j or whether they 
act only by reflex (adi^ptation). It follows that all en- 
croachments upon metabolism are borne with greater 
difficulty, the greater and more lasting arc the abnormal 
irritations, the le^ perfect from the very beginning is 
the equilibrium or the capacity for its regulation, and 
the smaller the quota of energy (stores of latent reserve 
energy) which form Itj for aloue upon the possibility of 
complete compensation of the sliiffings produced by the 
irritations depends^ after all, the possibility of the pres- 
ervation of the functions existing so far intimately con- 
nected with the definite average equUibriiun. Aa easy, 
therefore, as is gradual adaptatiouj as difficult must be 
the acute form. 

Acute adaptation^ or^ more correctly^ a complete and 
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lasting compensation of irritations by a stock on hand of 
energy answering even maximal roqiiirenients^ can a 
priori be possible only in a niininniin of the cases — 
namely, when it is a question of inipnlse^ that are not 
too powerful, or of processes of libemtioo of not too long 
doratioii. Such a compensation is not at all possible in 
a great many cases^ even for the short e^^t perii>d uf time; 
for the fjimnitty of efierffy on hand in the or ff an ism k UmUetl^ 
tcherms the quantUt/ of extenmi impuhcii is nnre^H^ed. 
Therefor^^ the majority of ciu^s will sufter, e^en upou a 
slight increase of the irritations, a more or less htstiug 
disturbance of tht* extra-bodily function — for the preser- 
vation of the \i9ible (average) activity^ — until the energy 
quota for the eatablishment of a new etiuilibrlnm— <^or- 
retspondiug to the new irritation— are supplied by the 
intensity of the internal labor. 

The difficulty for acute artificial adaptation is due^ 
therefore, to the feet that it is so very difficult to imitate 
the natural process, because nalitre^ in cases in which 
sure results are obtaincnlj works with »ftuitle«t irritntiima 
and in long periods of time; because in all cases in which 
changes take place without regard to the medium (to ita 
bodily individuality) — in which, therefore, only the 
final result of development is to be considered (not the 
manner of tmnsfonnation, of the shifting of the efjailib- 
rium of the medlum)^ — a eatdstrophe occui*s which endan- 
gers the individual existence of the medium. Theise 
catastrophes in the organism are the acute dismses which 
certainly produce for the mujority (i.f*., for those that 
recover) a snflQcient result of immunization, a certain 
faculty to overcome certain reqnircments^to be sure, 
at the risk of destnictiou of the individuftl existence. 

Thus we may not hope to combat the outbreak of sea- 
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sicknesB more potently than by ^ow adaptation to Bimilar 
irritations^ or, m is iisually the case, by adaptation to the 
motions of the ship, which then, for a certain length of 
time, brings immunity to the majority. 

However, what holds good for seaBickiieas applies also 
to all other forms of changes of metabolism due to ab- 
normal irritations which we eall^ so long a^ it is a 
qu^tion of an influence upon extrabodily pnjductions, 
functional disturbances, or diseases when the point in 
question is an influence upon the essential (parenchym- 
atous) labor. The influence upon metabolism is the 
samcj in potent irritations and with the proper time 
of action^ whether the source of the abnormal kinetic 
impulses is always situated outside of the body (exoso- 
matte irritation) and the current of centripetal undula- 
tions enters the body only by transformations {genim 
marbi in the widest sense — ».«*., physical and chemical 
effects of the external media), or whether the abnormal 
iufluence manifesto itself to the mechanism in form of 
microbes or toxins— hence, of masses which become active 
only from the interior of the body. The difference is 
only that the person with seasickness is sure to be free 
from the disease after a certain number of days, since 
the irritation becomes extinct on land, whereas the 
organism which snffens by an accumulation of abnormal 
irritations in the interior of the body is usually confined 
to its own ^generative power — i,r.^ to the capacity of 
destroying the noxious element directly, or at least to 
render it harmless by new forms and quantities of internal 
tension, because only in rare cases may we count upon 
the spontaneous extinction of the uoxa. 

Thusy as little as a person not immune to seasickness 
may be really made immune to the disease {respectively 
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to the effects of the rocking of the ^ip) by the most, 
violent movemeatB of the latter, to which he exposes 
himself only for a brief period of time, as little is it pos- 
sible to confer a permanent protection from all, or only 
a temporary protection from iDtense irritations of a cer- 
tain form by eiciiie immnni^^ion — i.e., by prophylactic 
iitoculiUhUf tending to render the bof}y invulnerable to 
infection in the briefest period of time. Bnch a hope is 
qnite as Utopian a^ that of protection from seasickness 
by the prophylactic administration of a narcotic, or by 
the incorporation of a serum taken from a person immime 
to seasickness. 

The objection that the irritation of inoculation con- 
tinues to operate as the generator of waves in the organ- 
ism^ whereas (in the atx>ve-quot^ example) the move- 
ments of the Bhip that had been effective for only a brief 
period of time, had not been active sufficiently long, is 
not vexy demonstrative^ since experience teaches that 
tubercnlin very rapidly becomes ineffective, and that 
also the curative serum for a short time only chills forth 
those manifestations with which protection is claimed to 
he connected. Thereforej the above-mentioned inocula* 
tion remedies are not as efficacious a protection in this 
sense aa is (smallpox) vaccine, which has in its favor at 
least that it displays in the organism an iusidions 
(chronic or subacnte) action as yet not achieved by 
other means — hence, tends to accomplish a process which 
in a certain respect is more analogous to normal adapta- 
tion. Nevertheless^ even the d nidation and the efficacy 
of protection accomplished by the last-named process 
appears to be so problematical that the circumstances 
concerning vaccination and protection by vaccination 
must constantly be submitted to renewed critical reviews. 
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The obseiration of diseases such as seasicknesa affortLs 
special opportunity again and again to point out that 
the object of medical endeavors can not be the thej*apy 
of ftiUy developed disease^ the careful protection from all 
influences from without, ot planless dimifectiQ% but only 
hygiene — Le,f the recognition^ creation, and ntilization 
of appropriate conditions of life. The physician of the 
future will be compelhni to eoiisider, above all, pro- 
phylaxiSj the rational distribution of the productions for 
internal and external activitiesr— if., the correct alter- 
nation of reM and lahor^ the appropriate aditptation to 
changes of the external conditions of life, and the prac- 
tise, the harmouious development of all physical and 
mental functions. He will not^ in the frame of a formal 
dia^ostic systetnatism, as a cellular pathologist grasp 
after symptoms pathognomonic of local changes of tissue, 
but he will endeavorj as a Uol^^gid^ to obtain an extensive 
view of the the realm of energetics (the province of which 
is modem organic physiology) and of the total balance 
of phrettmomatic aeiimty. This activity, after all, is pro* 
doctive (for the preservation of the individual) only in 
thorough harmony between internal (tissue) and external 
(organ) productions, and the extent of a visible function 
is often as little a proof of health and productive ca- 
pacity as the brisk and noisy activity of the machines In 
industrial conceniB is a sure sign of the prosperity of the 
enterprise. 
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IN KOW PAR HAS BACTCRIOLOGY ADVANCED DUG- 
N051S AND CLEARED UP ETIOLOGY? 



If diagiiosiB 'm the art of inferring fn>m a nunilier of 
visibk* and otherwise demonstrable chan^en of the general 
condition or of single organs the most miontei alterations 
in the economy of the body, which endanger the contin- 
uance of individual elements (energetes, cells, tissues^ or- 
gans), and finally the continuance of the entire organism, 
we do not require the means of diagnosis to arrange the 
disturbances of energetic, determined in mich a manner 
into a nosologicsil system, but to cure them or to prevent 
them. 

Diagnosis certainly in aLso intended to enable us to 
formulate a prognosis which is of iuii>ortaiu« for the 
social conditions, but its greiit significanc^e consists in 
the fat:t that it furnishes the possibility, by appropriate 
and well-timed (hygienic, respectively prophylaetic and 
therapeutic) actions— in the direction in which danger 
threatens to the ingeniona dynamic equilibrium of the 
activity of the organism — of preventing distiirbimces en- 
tirely, or of at^com pushing the rest4>ration of the avenige 
eijuilibrium (tonus) after a number of necessary fluctna- 
tions and nudulations which must represent processes of 
Tx*gul*ition not nierely processes of reaction* 

Inorder, thereforcj to determine the progrei^s in the 
realm of mediciue (and in the medico -scientific domain) 

993 
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produced by new, especially bacteriologic, i^iew-points, 
it is essential to eata.blif^li at first whether and to what 
extent the above-named postulates have been consideredj 
whether we ai'e dealing with a mere change of the system- 
atic observation, with a re -creation of scholastic defini- 
tions which simulate positive acquisitions only by an 
altered giouping of fa^ts, by a change of persi>ective, aa 
it were, or whether the reform of methods (of the means 
of thought and recognition) is actually instrumental in 
bringing about the mjistery of conditions^ an advantage 
for tbe welfare of sick humanity* 

The starting-point in this investigation will be the 
domain of diphtheria^ t>ecause, according to the judg* 
meat of those concerned, the advantages of modern diag- 
nostics are most tungibly prominent in this particular 
afifc^ction. Yes, thi^ adherents of orotherapy even pro- 
claim the early bacteriological diagnosis of diptheria to 
l)e, as it were, an infallible meana^ respectively the con* 
diiio mtte qua nrntj for a certain cure of the affected, and 
the safest basis of protf«tion for tht>se threatened with in- 
f*^:'tion. The demonstiution of specific bacilli at onoe 
furnishes the recognition of the nature of the disease; 
(mly those that are infected by specilic bacilli are objects 
of cnre^ and with cei-tainty at that, if they are subjected 
lo treatment on the first day of the disease. Tlie weapon 
which caused the wound furnishes tlie only means of 
cure J hence, it is of importance to ascertain the nature of 
the enemy as early as possible. 

How, then, is it to-day with the diagnosis of diphthe- 
ria? The diagnosis is claimed to be rendered absolutely 
certain and easy by means of the bacteriological method, 
bd'ausc a minute detarminatlou of the pathological 
picture of the difficult examination of the organs of the 
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throat is no longer required; all that is neceseary is to 
take a small quantity of inucus from the mouth and to 
make a simple culture experiment in order to furnish 
the exjift proof as to the nature of the disease, perhaps 
in the ssune manner as the preaence of sodium is deter* 
mined by the spectroscope. Granted^ then, that this 
proof aetnaily is rapid, easy, and positive, sine© the 
characteristics of the diphtheria bacillus are especially 
distinct, and hence the resultH of cultures less subject to 
objection than those obtained fi*om the inspection of the 
diphtheritic membrane at the seat of the affection, !<?., 
in the throat of the patient, and from the careful exam- 
ination of the other conditions; granted, even, that an 
experienced physician would be longer in doubt regard- 
ing the condition of the patient — purposely ve do not 
say regarding the diagnosis — ^than a bacteriologist re- 
garding the clarification of a bacillus^ what has been 
gsiined for medical and human purposes! It is impossi- 
ble that any form of systemutism should be the aim of 
our efforts, since the ijoiut in question is not to give to a 
dideaee a name, but to judge the possibilities of recovery, 
to remove the dangers to the patient and his surround- 
ings, and to find the means for recovei^. What^ then, is 
gained by determining the microbes 1 Hcaroely any 
more than by the spectroscopical establishjiient that 
sodium really exists everywhere; for, as little as the 
presence of most minimal quantities of this substance 
will induce ub to regard all apparatus as soiled and all 
analyses as abnormal, quite as little will we obtain a hold 
for our medical actions by the presence of so called diph- 
theria bacilli, especially if they occur in smaU quantities 
and were obtained from a flake of membrane. 
The development of a certain culture from a specimen 
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does not hj any meui s permit of a sure, unqualifiecl in- 
ference as to th« conditions in the orgaiiis^m ; it is little 
detennining of the fwsnniption that the microbes ob- 
tained in this itiunner are the only ones present in the 
organism, that they are under equal conditions of devel* 
opmeiit, or even are the cause of the dise^iae* , * . 
In order U\ dntw a nobjecti enable couclnsionSj it would 
be necessary to obtain in every case a number of speci- 
mens from different regions, from healthy and afieeted 
pailBj and the result's of numerous microscopic examina- 
tions of the contents of the mouth should be compared 
with those of numerous bacteriological invei^tigations 
upon different media, quite apart from the fact that the 
parasites obtained from the easily detachable membrane 
are not identical with those that are present in the tis- 
sne^^if-, as little represent the real pathogenic agent as 
the insects enclosed in a piece of amber are the cause of 
the origiu of the amljer. 

Is the <h^nger for a patient with the bacllluB greater than 
for one who is without it! Certainly not ; for the cases 
of &o*called ac^irlatiual diphtheria, in which the charae- 
teristic bacillus ia entirely abBent or m covered by pro- 
liferationH of other microbes^ ai'e especially dangerous. 
BeaideK, there are plenty of bmlthy individuals who have 
the bacillus and remain healthy, just as, fortunately* the 
majority of the patients recover easily and rapidly de- 
spite the bacillus. Neither is there any reason to t>eliev6 
that such carriers of the bacillus endanger their en vii-on- 
ments more than those who have no bacillus ; further- 
more, scarlatinal diphtheria is at least quite as much or 
quite as little infectious as true diphtheria, altho in the 
former case microbes (streptococci or staphylococci) are 
determining (i*-,^ dominate the scene for the bactenol* 
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ogist) which otherwise are present everywhere — hence, 
repiTC^sent normal parcusit^es, as it were^ of the t^vity of 
mouth, respectively of the skin. 

Let no objection be made, therefore^ that the diagno- 
sis of diphtheria has now become moi"e certain by the 
demand and the possibility of demonstrattug the *' Bx»e- 
eific" ' bacillus^ quite apart from the fact that the deter- 
mination can not be accomplished as simply and rapidly 
BA is generally believed, since, first, a negative result 
of the bacteriological examination is not a proof of the 
ab^uc43 of the tracilluSj which frequently does not develop 
sufficiently or characteriaticaUy until after twenty hours 
(therefore, it takes at least twenty-four hours before a 
decision can be had), aad, secondly^ if the development 
&ils to take place, the objection is not yet refuted that 
Bpecimena of membrane taken from other parts might 
have given a positive result. To this is added that the 
perfection of the media^ — if., their special fitness for a 
certalti micro -organ ism — obscures the 8tat« of aJIaii^ 
^Dce snch media imi>air the development of other, [}os- 
Bibly more important^ forms^ or they favor the develop- 
ment of one species at the cost of the others. 

Therefore, the asseiiion of the uncertainty of the 
former criteria and of the infallibility of the new form of 
diagnosis is one of the fallacies always employed by the 
si'ientific or unscieotifie apostlea of a method in order to 
influence public opinion ia their favor. But even suppose 
— altho it is not admitted — that the fundaments of diag- 
QofiiB, altho not more i^Uable^ still have bet^ome more 



1 We wmj now with ntiflf«ctloo point t<» tli9 fact tbat sliice thfi publicnltoEi 

of Ihljiiirtictei the ftpeclficit^ of the LAffliHr bacilli luu been disputed lij ouiJi^ 
other la«««tlj^»t4jT«, i^iiiimg: otbori lilao Id tb« pubUcntktti wtiiieti under the 
dlrectioti of BJiumgarteii. 
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uniform than formerly, this is uot an acknowledgment 
that formerly we diagnosticated diflferently, utilized dif- 
ferent material, than we do now, and that for this reason 
the Ibnuer and the present figures uuist not be com- 
pared^ or are comparable only when tlie old principles 
of diagnosis would again be employed. 

Would any physiciiin of tlie former period have dared 
to designate cases as diphtheria in which the throat was 
Boand and the general condition undisturbed ! And yet 
this is done to-day. Was it perhaps customary formerly 
to diflferentiate strictly between ecarlatinal diphtheria 
and diphtheria proper, and thereby to reduce the mortal- 
ity statistics of so-called true diphtheria by a consider- 
able percentage f Let it not be objected that formerly 
the deaths from scarlatinal diphtheria were added to the 
mortality group of scarlet fever; for that applies only to 
a small number of casei* in which the affection of the 
skin could be determined with certainity, but not to the 
many eases in which the cutaneous eruption was absent. 
Was it customary formerly to place mild caaes which 
possibly pr^euted only one of the many throat phenom- 
ena at once in the category of diphtheria f Were not 
many cases, just on account of the mild course, in spite 
of doubts entertained at first, rather looked upon as sim- 
ple inflammation of the thix>at> if for no other reason but 
not to t)e suspected of exaggeration and to alarm the 
piitient and his relatives needleaslyf No w^ however, it 
is dared to determine the disease with certainty on the 
first day — Le.^ at once to render an important decision 
regarding the danger to the patient and his environ- 
ment j it is true, the power is also claimed to be able at 
one* to reduce the danger to naught, since the infallible 
remedy Is at hand. 
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It can not ev'en be admitted, therefore, tliat the cer- 
tiiinty of a din^tiosis ha^ gaiued by the application of 
the new view-points or methods; only the certainty has 
been increased to recognize one distinct sign more posi- 
tively than formerly — i.e., the presence of a bacnllus of 
allegedly special propertit^ can be determined after the 
lapse of less time than was formerly the case. It corre- 
sponds about to the advantage offered to the superficial 
observer by the methods of thermometry, which certainly, 
in the hands of a careful physician, also admit of a fre- 
quently warranted conclusion regarding the duiiition 
and the course of the diseaae, altho I do not at all intend 
to identify the importance of this method with the mere 
determination of the presence of the bacillus of diph- 
theria in a particle of membrane of the mucous mem- 
brane, since this fact, in oiu* opinion, does not furnish 
any support for abnormal protresses in the organism, let 
alone for prognosis and therapy. 

According to the nosological importance, we most dif- 
ferentiate: 

(1) Aeddetttal micro-organisms, true (benign) parasite^ 

ectosites, surface parasites. 

(2) MigtogUes {endoaites)^ which are again divided into 

(a) Nmapar(mt4^g (aceording to the designation 
of Liebreich ) — 4,€, , into the class of second- 
ary Qox^, and 
(6) The directly pathogenic organisms, the class 
of primary noxie. 
Before it is permissible, therefore, to express an opinion 
concerning the importance of microbes for the metabolia^ 
to repreaent them aa generator or signs of disease, the 
detenni nation is required in every case whether the de- 
velopment of a oertB-in form of bacteria is only an ones- 
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seiitial iKM^ompiiiiying s^inptoni, whether it is in any 
coordinate (sjinptomatio)^ Of already in an esaentlal 
(catisal) relation to the disease. In this determination 
it is a qnefition of thi^ Recoiid part of eveiy Bcientific in- 
vestigation, of the logical (deductive) atilization of the 
facts obtained inductively. 



To deuiDnatrate thiH by a.s drastic an example aa pofi«lble: 
The advent of the hirda nf passage coincides with the appear- 
ance of spring; but to eoncl"de froni their arrival that spring 
was really at liand^ or that there could be no spring without 
the appearance of the birds, is wrong. The arfival or prea* 
ence of tbe birds is an accidental factor, since the birds of p&s- 
isage may at one time fail to appear or arrive at another 
time much too early. The growing heat of the aun is poBstbly 
or probably the cause, certainly one of the nio^t important 
fiignsi of the change which we designate as spring; that the 
plants growing in the open air become verdant is also an im- 
portant sign, inasmuch as the chlorophyll could not develop 
without the alterations which occur in the train of the 
change of the climatic conditions; but this is not the caus« 
of tbe change. The arrival of the birds, therefore, is of less 
Importance to the diagnosis of spring than that tbe plants in 
the open air become verdant; t>oth phenomena are In a cer^ 
tain, but difTercnt, relation to the change in the conditions 
nptm the surface of the earth. The former is an equal, coor- 
dinate, accidental factor, the eecond a subordinate (consecu- 
tive) one* The heat of the sun is scarcely in an etiological 
relation to the fti-st, but surely to the second, phenomenon — 
i.e., the instinct of the birds to migrate can not possibly be 
due to the fact that the temperature becomea higher in a 
locality many hundreds of miles away from their abode; but 
the impulse to fly north usually becoines manifest at about 
the last*nanied moment. EJiit that the plants become verdant 
in the open air indispensably requires sunlight, possibly also 
the heat of the sun. In how far this latter is the general 
cause of the change which we call spring, we are not able to 
judge; but it is certainly an important factor, after alL 
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Similar eonstderations apply to auy form of experi- 
mental demo list niti on in the realm of biology, since it 
can, tinder the existing eouditiouf^ assume only analogous 
instances at best, but never homologous or even identical 
ones* The experiment holds good only for a given case; 
it does not admit of a far-reaching (analogical) foneliision. 
The belief that the same dir«?ctions and tensions (norms) 
of energy must be active in general conditions and 
everywhere ii** in special instances^ that in the experi- 
ment and in the natural process the point in question 
were merely quantitative differences, very frequently 
causes the overestlmation of experimental proofs. This 
mistake affects experimentiU science as agaijist that of 
observation, inasmuch as the latter 11tili7.es experiments 
merely for conclusions which nature draws in long 
periods of time and in large^yes, enormous— ^numbers. 



Cutting of tbe Qordian knot or the method of placing an 
egif upoD its point by crushing the shell can impress only su- 
perficial minds; for to designate a forcible action^ — violence 
done to facts in order to bring about the final solution with- 
out laborious de%*elopinent^a8 the correct method and the 
result thus obtained aa the solution of the problem testifies 
better than anything else how easily the hunmn niind may 
be impo&ed upon by brutal facts, how great ia the incapacity 
of the masses to different t ate between actual productions and 
mere assertions* how even indiscriminate i^triking which has 
nothing whatever in common ivith the soUition of a prohtetii, 
is nevertheless hailed as success and solution, whereas the 
attempt^ or the advice, first to investigate thoroughly is 
never approved of, being considered an acknowledgment of 
momentary inability of mastering the problem. The impa- 
tient masses look for salvation in miracles and catastrophes; 
they expect of him who is to create an impression upon them 
that ho directly interfere with the course of ei^ents, that he 
■hould disturb the quiet development of the latter, because 
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th 67 wish to see results, respectively conclusions and points 
of rest* and wish to reap before the aoil is prepared. The 
profoti lid saying, '* Nature does not advance by bounds and 
leaps/' is foreign and incomprehensible to them> 

Those investigators in the realm of mediclDe act in a 
afmilar manner who regard the complicated product of 
most heteix>geneoiifi reactive processes— /.€!., of siieh as 
merelj indicate any form of change of the eqmUbrium, 
and that of the real regulating processes which infliw^nce 
the eqailibrinm only in the mum of preserving the nor- 
mal condition, merely as a uniform action of defeUBe^ 
respectively as a procea** of regulation which should 
always be s up por ted i u t h i s ( presumed ) di recti on* They 
endeavor, therefore, to influence — still in the stage of de- 
velopment (sf-^^j of the etmgglc of the most variouB cur- 
rents which create the equilibrium) — a series of extnior- 
dinary phenomena, the outer expression of which is the 
picture of disease, with one and the Bame remedy, at 
most with varying doses, and they even l>elieve always 
to strike it correctly — i.p,, they demand almost the s^ime 
miracle as a p<^i*sou who expects that against every attack 
of the opponent he is always protected by the identical 
paiTy corresponding to the supposed lunge* Does the 
only specific which we possess — \u,j quiuioe— cure the 
severe form of malaria, respectively all Ibrms of malaria t 
Is even the most expert able to decide in the mtyority of 
the cases whether the symptoms presented by a patient 
suffering from diphtheria are signs of a reactive inhibi- 
tion (i.e., of the endeavoi*sof the organism to restore the 
erjnilibrinm)^ or whether they are abnormal irritations 
which ai-e produced by the noxa, in which energy is 
wasted, therefore f Do we know whether the alarming 
symptom is an excess of regulation, the consequence of 
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mo6t mark(^ irritability lu diistructiuii and defense, or^ 
the yieldiDg to the foreign irritulionBt Do we know 
whether the action of the orgauisni is directed at the 
dewtmction or elimination of a loxiii (irritaUou), or 
merely at the reduction of the irritahility to the RfimeT 
The stage of int!ui)atioti — ie., the possibility of ushering 
in the manifold forms of re;U'tion — is almost absent in the 
experiment, owing to the intensity of the effect., and we 
are here dealing with the relatively simple proeesaeaj 
created by enormous irritations (products of microbes )> 
of an acute form of intoxication, since the microbes can 
not become transformed into histopcirasitea outil after 
the lapse of some timej hence, the radically different 
results of investigators in the lalwratory and of obeerveiB 
at the bedside. 

Analogous fallacies— results, arisen in the laboratory, 
of the views reganling the simplicity of the solution of 
the most dilfieult biological problems-^ire offered to the 
experienced on every page of the history of medical 
science. Tlie theory of the mi<Tobes represents one of 
tlie most, conspicuoius processes of this kind in the hands 
of hotspurs. If a micro-organism m merely a parasite 
which lives on waste, or, as a factor of symbiosis, is of at 
least equally an much advantage to the host aa it harms 
him — most of the small living organisms vegetating upon 
the skin and upon the mucous membranes have this sig- 
ntHcance — it is purely accidental; it may be entirely in- 
stgniUcant to the ecjonomy of the host. If it multiplies 
only under certain cxinilitions, perhaps like the benign 
oidicum albicans in inefficient care of the mouth by 
patients suffering from acute diseases or by convales- 
cents^ like the pyococci in l>edsore8 or the fungi which 
colonize in the pulmonary tissaea in atelectasis of the 
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luugs, then it is a nosoparasitaj for only a debilitatetl, 
diseased organism ia capable of offering to it a suitable 
soil. If it exists iu the blood, or if it has perraauently 
lodged in the most important tissiiefi, it is of itself a 
prominent sign because it demonstrates the weakness of 
the tissues. Yes, it may then even tje the cause of the 
disease, in so £ir :is certaiti injurie£4 result only from its 
development J in theae eaiies we may speak of histomy- 
eosis or hemomycosia (microbiohemia, niycohemia). 

Type^ of these affections are: (a) Gimorrheaj BUppura- 
tiongj tuberculosis] {b) anthmxj relapsing fever, and, 
poesibly, malaria. But, naturally, the diifereiiee be- 
tween histoparasites and nosoparasite*^ (primarily and 
eeeondaiily pathogenic microbes) is not as great as be- 
tween mere surfae<e paramtes and parai^ites of tissues. 
Hemomycosia (mycobemia) eonstituteji a gi-eat djinger^ in 
so far as the enemy has penetrated, alter overcoming all 
barriers, as it were, into the innermost recesses of the 
fort j however, according to the importances of the affected 
tissue and according to the greater or lesser resistibility, 
histomycosiB also repreaenta a great danger (endocarditis, 
multiple foci of micrococci in the kidneys, etc. ). Espe- 
cially daugerouB is the transition from local to general 
mycosis (respectively toxemia), because it most strik- 
ingly demonstrates the increasing weakness of all possi- 
bilities of defense. 

The danger^ therefore, so long as the special activity 
of all parasites against the elements of the normal organ- 
ism is not better shown than is the case at present, con- 
sists in the feet that — by any factor which diminishes 
the actiYity of the tissues or enhances that of the ps^ra- 
site — an ectosite becomes an endositc, respectively that 
an infection of the tissues is brought about by the prod- 
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ucU of microbes. That is the peaaon why all fi ndirgs of 
this form of parasitism are of diagnostic and pathogno- 
monic importaiice, altlio it can not b© denied that the 
lociil and general S3?mptoms obtained bj inspection, pal 
patioDj and by physical methods^ as well as fever, etc,, 
may also fttrnish quite aa reliable, and sometimes even 
better, points. The demonstration of tubercle bacilli in 
the sputum is not as significant for the prognosis as the 
occurrence of hectic fever or the demonstration of many 
disseminated foci, of the coutinnooB increase of a cavity, 
of tmc^ of bright red blood which reoder an early 
hemoptysis probable^ of disturbances of appetite, loss 
of strength, high* graded anemia, etc. 

Therefore, the determination of the general conditioii 
— ^in which the finding of tut)ercle bacilli is to be valued 
simply SB a mere symptom which only in eonneetion 
with the others may tip the scales of prognosis one way 
or the other — ^isthe aim and the basis of all endeavors at 
the bedside for a physician who does not consider his 
activity ended after he has established the name of the 
disease. The aim of a carefully examining physician, 
who does not intend to classify but means to prevent and 
to cure, is not the diagnosis as catcbword, but the sum 
total (resulting from ihe^ examination) of information 
regarding the conduct of the energetic and the finding 
(resulting from this determination of the form of activity) 
of the means to remedy the disturbances. IHogw&ms U 
no£ a selfish endy but a means ^ and only the endeavors 
made in diagnosis, which render it subservient to true 
medical purposes, are of value to the physician, however 
the scientific determination may be of interest to the in- 
vestigator. 
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As previously etnphasized, we can raoj^e the cotnri'La baHl- 
hia only in the first group; it is accidental, ecto(p»ra)site, 
not even nosoparaaite. The tubercle bacillus ia the more un- 
favorable to prog^noaia and therapy, the more poaitively a 
hi atomy COS la or of a symbiosis with pyococci (cooihiued hia- 
tomycofiis, mixed Infection) can be demonstrated from the 
aputum and from the other symptomB of the pulmonary or 
general afifeetion. 

The Bame aigniflcance ia attached alao to the go^tvococmia^ 
which prove* even by its presence in cella that we are dealing 
with a species of hietoparaette. The question is only whether 
here a common pyococcuB is enabled, by apecial weakness of 
the tissue (predisposition to urethritis, a particular irritabil- 
ity of the mucons membrane), to maintain the persistent 
form of urethritis* or whether we are dealing with an espe- 
cially (primarily) active species which readily overcomes the 
reaiatance of the tiaaues^ Clinical experiences and the diM- 
culty of culture— as is well known, cultivation of the gono- 
coccus requires special preparations^rendered the first 
assumption much more probable. The development of the 
microbe appears to presuppose a very particular facility of 
procuring nutritive material, so that only the moat product- 
ive soil suffices; but it seeiuH, on the other hand, that* after 
it has once become lodged, Armly established itselft as it were, 
it is nnuaually ablf Uv create for itself, by its products, so 
favorable conditions of further eadstence that it easily and 
for a considerable length of time places the affected tissuefl 
into an adequate form of irritation, a form of reaction which 
constitutes the tissue the purveyor of nutritive material for 
theendosite, without leading to exhaustion (death of the tis- 
sue), to adaptation, or to the early expulsion of the invader. 

If under the influence of a noxa— which must not neces- 
sarily always be taken up directly by the digestive appa- 
ratus, but which may from the blood (absorption by the 
lymph channels or lungs) or by the route of the nerve tracts 
(nervous fever) cause an abnormal activity of the intestine— 
the lymph apparatus of the intestine are greatly irri tasted; If, 
we repeat, a considerable chaTigeof the internal (iiBSue) cuitiV' 
ity of the intestine (weakness of the tissue metabolism) exists, 
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which, ae will be admitted even by bacteriologists, majr also 
be due U> other causes than merely to bacteria and their prod- 
uctSt theo benign microbes (for inst>auce, bacieririni coli or 
any species of cocci) may be very apt to become pathogenic 
(nosoparaaitea, en do parasites, respecti%"ely hii^tuparAeites}, 
and add one or more new B>*mptoms to the pathological pic> 
ture. In this sense, therefore, intestinal ulcers in enteric fever 
would be only a secondary symptom, the expression, respec- 
tively the consequence, of a special condition of irritation of 
the intestinal foilicleSf and in this manner it would be e^isiest 
to explain why only a few ulcere of the intestine are present 
in a great many seve^re caaes of enteric fever^ whereas many 
ulcers exist in others and shape the picture more to that of an 
inteetinal affection than one of n general disease (infectious 
disease). Here the original ectoaite has become a histopara- 
site, respectively endoparasite, and may, by its products now 
circulating in the blood, also become a general noxa — i.e.,, it 
may^ render the picture still more complicated, adding new 
feat tires to the general disease. However, the histoparaaite 
may also be only locally active, adding merely local charac- 
teristics to the picture. 

It follows from the above discussion that we do not wish to 
look upon the so-called infection in enteric fever always as an 
intestinal infection (more correctly* an infection from the 
intcatlnal canal), altho intestinal manifestations consiitn to a 
frequent and distinct feature of the pathological picture, but 
naturally not the essence of the disease. In other words, in 
view of the still oljscure etiology of ent<sric fever, we can only 
say that the disturbances are often most distinctly manifest 
in the intestine, or that the mucous membrane of the intes- 
tine participates greatly in the reaction to the noxa (excre- 
tion). However, there are numerous cases in whirh the dis- 
turbances of the intestine remain entirely in the hackgroundf 
whereas the nervous and pulmonary symptoms are remark- 
ably conspicuous; a clinical fact which, with a certain justi- 
fication^ has been utilized in assuming an infection from the 
lungs; for the designation '* typhoid pneumonia *^ may as well 
be the expression of localisation as that of the etiological 
mechanism. 
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Whatj then, is gaiued with fche demonstration of a so- 
c^led characteristic bacillus or coccus in excretions if 
the proof of its pi^eseiice in the blood or in the tissues is 
not furnished f Nothing I What constitutes the proof 
that the microblum spimging outride of the organism 
is the c^^use or only a specific sign of the disease f 
Since disease or a pathological process c^n be assumed 
only after the essential part of the metabolism shows 
changes — mere alteration of the function of an organ^ a 
deviation from the average type of the activity of an 
organ, does not in itself constitute a disease ; since only 
that agent can be regarded \m the active etiological fe- 
tor, which changes the eaneDtial (internal) labor, and as 
pathologit^l symptom only the fuoetional change which 
depends upon an abnormity of the internal labor — the 
disturbance of the tonus of the tissue — the finding of 
microbes in the excretions does not suffice to demonstrate 
the pathogenic importance of these germs, but to aeoom- 
pliah this the proof is required that the parasite has be- 
come an irritant-j an integral factor of the metabolism (a 
hemoparasite or a histopanisite). But this proof is 
usually lacking, and the micro-organism is stamped a 
generator of disease or an essential (pathognomonic) 
symptom solely by virtue of the following logic which, 
unfortunately, forms the biii^ls of the majority of bacterio- 
logical deductions and of such siguificant interferences 
with individual and social life as are immediately based 
upon them with a great deal of boldness: 

Major proposition ; I have not yet %€€n antf case of cholera 
mthout coMina bacUlm (diphtheria without diphtheria 
bacillus, gonorrhea without gonococcus). 

Minor proposition : leall only those cases cholera in whieh 
the cQMfua bacillus is found (diphtheria, thc^e with the 
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diphtheria bacillus^ gonorrhea^ those with the gono- 
coectis).' 

Deduction: Cholera U caused by comma bacUlij diph- 
theria by diphtheria bacilli, gonorrhea by gonocoeci. 

Many an adherent of bacteriological theories, when outside 
of tbe tnoHt intimate ^ pec ia.1 is tic^scien title spheres, will per- 
haps understand this remarkably naive form of bacterio- 
logical logic fittlt better when he is reminded that, apart from 
micro-organ isms colonized in the blood, the quantity of the 
microbes is almost never in a recognizable relation to the 
severity of the disease or its course; that the individual cases 
may present absolutely the same picture to the most experi- 
enced phyfiician^ whether they show microbes of a certain 
form or not, since the patients succumb or recover under 
exactly the same manifestations, are attacked isolatedly or 
BjmultaneouBly with many fellow sufferers in a certain time 
relation which» naturally, does not furnish a sufficient scten- 
tifle proof for the assumption of an infection, altho it is 
always utilized for that purpoee. 

If we wJBh to employ a simple formula and designate 
tbe diseiuse (form of reaction) as function, respectively 
as product of the irritation (irritamentuiD ) and of the 
irritability, respectively disposition, (P); if, therefore, 
I P :^ Rj then, if P is very slight, a maximum of I can, 
naturally, not he pathogenic^ and, inversely, a minimum 
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• Haacc, in the nhmncm of tbe respectlvB microbes, pi^enCB who dl« In a 
few bourg tinj^r |he dOHiiJc&l ptcttirv of cbolem, vueciUDt) to cboitsm iio«tr«s; 
fHitlent^ prpwntlag tTie IjpicAl ell n leal pLoture uf sift^ere dlpliChertOi, die of 
some form of Hevere itagLna or of 6e[ielK; iaEhvldiuilit who for moatbs show s 
Quu-ked imrubat dlscbAr^e from Ifae ur«thra« with comB^pondlDv oompUoft- 
tioiki, mffer, ia Ihe ab^encci of gonoooeel, from * beoif a form of urethrfUs; 
but pertous with btwltbf ltuiig«, wboM ovml cavities or sputA show tubercle 
bAellH. &F« tuberculous, It Is well knnwo thAt persons ia whom no sli^ of 
phyMlciit dlHturbaDces CAD be tound Are ooanled ma suffer log from cbokm If 
com ma bacilli c&d be demonstrated In the stootA, etc. Th'^ expetirenced phy* 
siclan, lb all those cksm, must m*ke s dUf ereDt dlftgnosla *ad pro^o^ii. 
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may call forth a great reaotion if P is very great. Since 
generally two factors determine immnnity, respectively 
predispoBitioD — namely, the capacity of destroying irri 
tationfi, hence to react to the irritation with increa^sed 
internal latwr, thus rendering it harmless, and the e^i- 
pacity of inhihition (*.#,, to prevent, hy reduction of 
irritability, the irritant to become at all manifest)^ the 
equation naturally becomes more complicated j for (he 
pathological manifestations then have two forms — oni^ 
characteristic of destructive activity (on the irrituat), 
the other of defense. Both may accompllah the end and 
are manifest in the different phases of the disease (erigis^ 
recovery, convalescence), as non irritability or inten- 
sity of the reac5tioQf as symptoms of inhibition or irri- 
tation. 

It is naturally rery difficult her^ to come to a decisiou 
in a therapeutic respect^ since an organism defending 
itself chiefly by reduction of irritability (inhibition) ain 
not h& identified with one that defends itself with in- 
crease of all activities, especially the thermic^ and since 
we do not possess any reliable criteria to distinguish one 
form of reaction from the other. 

Intensity and rapidity of onset of abnormal manifesta- 
tionSj therefore^ are naturally not identical with severity 
of the diseiise (respectively with participation of the in- 
ternal part of the metabolia); it can only be the expres- 
sion of a particularly marked reaction, in a similar man- 
ner perhaps as powder and dynamite, upon the acttion 
of the same spark, will cause entirely different quantities 
of energy to become effective. In one word: Noi the in- 
teimifff but ihe/onn atid importance of tlm rem^ioit determine 
medical judgment (of the activity); the (visible) labor 
must in some sense be appropriate, respectively the ex- 
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presaron of endeavors appropriate to the preser^ration of 
the orgtmiBm— i.p., miiat cod tribute to the restoration of 
the disturbed equilibriam. 

It is true, the intensity of the reaction may Bometimes 
be only the expression of a piirticular intensity of the 
irritation; it nuiy also indiciite merely the promptitude 
uud i iitensity of the measures of defense. The j udgment 
of the physician is concerned only in the determination 
of these conditions — a decision which can not at once be 
rendered merely on the baais of the visible symptoms, 
of the external form of the reaction. As little, there* 
forcj as a wcjiJe reaction is a sign of an insufficient de- 
feuse^ as little is a conspicuous one a sure sign of reaist- 
ibility. To determine the value of the reaction for 
prognosis and therapy, we must know, atwve all, the 
direction of the ntaction, whether it is caused by inhi- 
bition or by irritation, whether it is a sign of a particu- 
larly marked activity to destroy the irritation or a sign 
of defense (of the eudeavors to reduce irritability). In 
the latter case usually the weakeat (visible) reaction is 
the bestj in the former, the moat intense. 

The nd of med'md proijnmUi and ikmapy hinges upon 
the dis<^ernment of this point. Uufortu nattily, we have 
lately again arrived at the point of seeing only de- 
fensive measures in all symptoms of discaaej which is 
quite as f:ilse as if we would regard them as purely 
mechanieut (quantitative, automatiiO reactions — ».«., 
processes which signify a wasting of energy^ because the 
organism responds to extra- bodily irritations (processes 
of causation in the tissues that are useless to activity) aa 
it does to the essential regulatory tissue and organ irri- 
tations indisp^^nsable to activity, (Compare the er- 
treme fluctuations in the theory of fever, which are 
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merely dae %q the fact that no difiTerence is made between 
automatic [jiurely niechamcal^ quiintitativejj aud appro- 
prurte [qualitative] forms of reaction [fiinctioiis] — *.«., 
such as are advantageous to the <M>iitimiance of the indi- 
viduaL ) 

Neither dare we at once look upon any and every ab- 
normal constituent of the dejections (henee, foreign 
bodies — e,§f,y bacilli^ or any other unusual phenomenon, 
a so-called pathological symptom — i,e., the abnormal 
expression of one of several organs) as specific of an 
afifeetion, an pathognomic, or even as identical with it (as 
etisijs nwrbi). We dare not at once construe an etiolog- 
ical connection between microlies and disease, even 
when a certain conBtancy of the manifestations particu- 
larly urges us to do so. Of course, a microbe may, as 
any other foreign and €X)nstant phenomenon, be in a 
logical and mechanicjil sense tiie cause of a complex of 
symptoms which we designat-e as diseajse in general or as 
a species of diii^icase — characterizeii etiologically, or in 
some other maDuer specifically; it may be, we say, the 
c^inse or an essential factor, but it mmt nat rtecejtsarUy 
be so. At any rate, the proof of tliis e4)nDectifm must 
be furnished in a different manner than was done so fttr^ 
sinc^ in the method employed until now the poHBibility 
is not excluded that what is a consequence or an acci- 
dental external expression of a process is regarded as the 
cause. 

Not the pretence of bacteria^ but alom the ahncnntd 
fortiig of the reaclian of the organism (of the tissues and 
organs) can create what we call diaease. Not he la 
sick in whom bacteria can be demonstrated in the oral or 
in any other cavity (for their number is legion), but he 
who, in his tissues or in t he blood, harbors smallest or- 
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ganisms which es&entiaLly change ' the economy of the 
body and permaoently dimiiiisb activity. Thei'eforej 
Dot he IB affected with diphtheria from the organs of 
who^ throal a certain baeithis can be eultivateds but be 
whose pharyngeal or nasal nmcoiia membrane is in the 
well-known manner swollen, infiltrated, covered with 
membranes, and iurtamed, whost^ general oondition pre- 
sents certain characiteristic deviation from normal con- 
ditions. 

If we were to look upon the presence of bacteria aa 
identienl with disiejise (or even ju*^ the first i»tage, as a 
prelude, as it were), then we should regard every plum 
as decayed upon the surface of which fungi thrive idsibly 
in large umubers, or every healthy individual who har- 
l)or» numerous pyo bacteria upon the skin or iu the air 
passages (not in the tissues) as suffering &om blood 
poisoning or aa destined to become so. Then diiiguosis, 
progDOBis^ and therapy — in short, the most difficult per- 
formance of medical aentenesa and of medic^il art— would 
DO longer depend upon inspection of the patient and 
npon the difiienlt judging of the condition of tissues, 
organs, and general strength, requiring the greatest care 
and experience, but merely upon the microscopical and 
bacteriological diagnosis of an investigator to whom the 
patient is of no significance — yes, who does not require 




i QbAj h« tfl Jll wlio«e intereal lAbor !» In a dljiproportion to the extetnft] one, 
til wIsoTn the «'i)iiltJbiium of tenitlonH, th« conrtant mlmUDii^ between the lonk'- 
Ity of the orgnn^ ncd ti'^iie^, whkb we dAAtj^DAtei nia average toniut, h&re be«n 
fUapiaced in f&t^or, reiip«ctlT»*Iy at th« expf*as«', of one of the faetoni coDc^rtied, 
■o that the TliiibLQ labor &t the organM for displooetneiit or Icmflion of the 
muwUt the extra-bodily (eDdoiJSoiuattc or exoioiiiatlc) labor, \a dlmlntslied, 
whereas the labor of tbo tbuues in increased, or vitm veraa; a condition whicli 
muNt lead to a stagnation of activity, flinoe lh» ahetorptlofi of tnatertal depcnita 
itpoti the labor of the oiyana, the developmeat (Irajmsfortnation) of energy tipon 
the labor of the 
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any medical k now 1 edge, ov 110 more than a weather 
prophet who merely (consults thermometer and barometer 
wants iiieteoroloi^ical a^'qiiirements, 

Thi8 modern form of diug^iosis, prognosis, and therapy 
in absetitm or in partibua is an unsuspected comple- 
tion of the old saying that the half is more than the 
whole, since here not even an inspection of a large part 
of the body is required, but a particle of an excretion^ 
which is not ev^eti a part of the body, suffices for a posi- 
tive opinion as to the condition of the whole lK)dy, the 
cKmdition of the forc>es of which, after all, should form 
the basis for dtagnosiBf prognosis, and therapy. 

In connection with these discussions, it may not be 
out of place to say a few words regarding the Vieory 0/ 
infection ; toVj in our opinion, here also the sit nation haa 
not l)ecome any clearer now, altho it appears to be so^ 
because the observers, from the very beginning, gaze at 
the prof^esses through the spectacles of a theory, or they 
draw conclusions of anology that are too far-reaching. 
Thus many a fallacious theory hiis for long periods at- 
tained the reputation of a well-founded truth. 

It is often thought possible to cx>nelude with certainty 
from the successive affection of a number of members of 
one family upon an infection from case to case. But 
there is much to say in favor of the feet that here, too, 
we are often dealing merely with the expression of a re- 
action which varies, and hence does not manifest itself 
at the same moment to one and the same uoxiousnees 
(passibly continuing to act in diminishing intensity, or, 
upon the occurrence of a distinct affection of the laat 
members, already extinct — early and retarded reaction). 
In thosi* persons who are poBseesed of the greatest 
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predispoaition (especially capable of reaction) prob- 
ably only the external disturbanc^Bs which ve erroneously 
deaignate as the onset of the diseaa© occur first, whereaa 
the others show these phenomena — t.f*, fall manifeMly 
sick — only successively. Ab these phenomena must nat- 
urally have a previous history^ as, therefore^ the absence 
of visible manifestations (of the symptoms produceil only 
by changes of the extra-bodily labor) does not constitute 
a proof that the tissue energetic (the essential, iDtemal, 
labor) might not have been considembly affeete^d for 
quite a time, we can not, from the moment of manifest 
affection of adults, at one© deduce the length of the 
period of incubation, or, more correctly, determine solely 
from these data the moment of the first disturbance of 
the system (whicli may, but must not, lead to thespecifi^e 
disease), all the less stnc« very often it is not a question 
of an acute effect, but of an accumulation of the injuri- 
ous influences or of a gradual disturbance of the organ - 
ismy which in particular is fraught with danger (asthenic 
reaction). 

We can probably speak of an unquestioned infection 
only when, for instance, with the positively determined 
absence of eudogenouB typhoid- fever ca**e^ in a certain 
locality, the arrival from abroad of an individual who is 
already aflfected with manifest S3rmptoms, or in whom the 
incubation stage of the disease has already developed 
(within the regular incubation period), is followed by 
afTections of his immediate environments (of the nursi's, 
but by no others). Even then the possibility of an acci- 
dental occun^nce can not be excluded, bat this is so very 
improbable, according to human conceptions, that such 
well 'determined cast^n may Ik* looked upon as positive 
proof of the possibility of infection from case to ca^se* 
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However, if even a few cases only of au ideotictil affec* 
tion ( typhoid fever, or other socalled infet'tious diaeases) 
have been oL^erved fii the siime Iwrnlity at the time of 
the arrival of the manifestly affected jhu-sou, respectively 
of the persoti in the preliminarj* BtageB of the disease, or 
anhorttime previously, or if, BimultaoeoiiBlj with the 
affection of the nurses^ identical cases are detenuiued in 
other localities, even then the apparently striking fact of 
the nnrses or relatives being taken Bick can no longer, in 
a scientific sense, be utilized in demonstrating the infee* 
tion, respectively introduction; for in localities in which 
only one antochthonoaB affection of the same character 
occurs, there exists also a possibility for every inhabitant 
to t>ecome affected. As probable as is the asBumption 
that the patient's nurses who became afflicted in the 
same manner were infected by him, still this condition 
can not be utilized with scientific certainty until all 
other poasibilities have been excluded, and this is fre- 
queutly not as easy as it appears^ a^ indeed, the theory 
of infection is almost as difficult as the explanation of the 
fact that relatively only few of the combatants are struck 
down in a hail of bullets. 

Since we a^ome, only iu consequence of many years of 
experience, regarding the influence of predi&pomtwnj that 
diseaaes are brought about much more rarely by direct 
tranHmission of toxins — nespectively, microbes— than by 
gradual or gndden effects upon the activity of the body 
in consequence of changes of the external factors, of 
^the vital conditions in the widest sense — especially of 
the finest currents propelling the smallest machines of 
the organism (the euergetes), which, however, must not 
at all be identified with electric ones — since, therefoi-e, 
we consider transmission from case to case comparative^ 
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rare, it seems to us that fitHH koMhn of the patients in 
80-eallecl infectious diseases is far leas important than 
h^^ienic meaBurea, eventually the removal of those not 
as yet affected. But even this step promises success 
only when the injuriouH influences have not acted yet or 
only for a short time (see above), and when the disesBe 
is not endemic— 1.^., if the factors are active only locally, 
perhaps in one house (or a limited district), as is fre- 
quently seen in diphtheria typhoid fever, choleraj etc. 
In the opposite cajse, naturally, danger c-an be avoided 
only by removing to a great distauce from the infected 
localityj not by simple migration from one room or house 
to the other, in the same manner as we are safe from 
lightning only after we have left the zone of the storm. 
In other words, not the intercourse with the patient is 
dangerous in many caseSj but the sojourn at a certain 
place, in which case it is not impossible that disease of 
many occurring in the same rooms may enhance also the 
injuriouB influence of the placCj either by exertions dur- 
ing the nursing of the sick, or by emotions, or as a result 
of an influence upon the atmosphere by exhalations. 

Even admitting the special pathogcn^is of I be mi- 
crobes in many cases — in part^ it is tnie, solely with 
the supposition (see alx)ve) that the lK>dy had been pre- 
viously weakened by some form of influence or is kept in 
a condition of irritation (in short, becomes p red isiioscd, 
induced^ to react to microbes differently than was pre- 
viously the case)— It does not follow that we must admit 
dmn/eciion to be appropriate or effic4icioas. If we 
assume, for instance^ that a certain moisture of the walls^ 
or exhalations of the soil, cause a disposition, maintain 
a certain condition of weakness, and that for this very 
reason a frequent development of angina or diphtheria 
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takes place — Le., according to the bacteriological con- 
ception that pyococci or specific bacilli^ — introduced 
from somewhere or ubiqoitous— now more readily mul- 
tiplyj respectively colonize in the tissaea, then, natn- 
rallyj the removal of the inhabitants would be the 
radical prophylactic measure, but with a prospect of 
permanent Biiece^ only pro\ided that, upon their return, 
they will find different ^ external conditions. Probably 
nobody will believe that pyococci or bacilli can be de- 
gtroyedj since the hoBta themselves are their carriers^ 
and since the radical extermination of the parafiitea of 
the cavity of the mouth would be identical with the de- 
Btniction of the mucous membrane of the oral cavity. 

Even clinical investigation up to the present has fur- 
nished enough points that the r61e of the microl>es as 
primary generators of disease, and thus as a pathogno- 
monic Bign in the true sense of the word^ is of by far less 
importance than was assumed even by skeptical minds ; 
also that microbes mn not play a very prominent part 
juBt in the most important infectiouSj or, more correctly, 
epidemic diseases ( measles, smallpox, scarlatina, syphilis, 
etc. ), since their presence can not be demonstrated, not* 
witlistandiug all the aids at our command. Hence^ un- 
less we wish to assume that these microbes are not acces- 
sible to any of our present culture methods, and that new 
ones must be found for them, then this fact must be con- 
sidered proof that microljes are not always the sole gen- 
erators of disease, and that infection may be brought 
about in some other manner — e.^*, by e^haialion of an 
adive vokUUs olbumiTioua hod^j or — in Byphilis and gonor- 



i II tmppeas frequunttf tbAt children Ihat ane taken td «aotli«r plaoft to 
ayoid tnrecUoa, become sffected Immediately after return Into the dJainfected 
r^eidence. 
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rhea— -by some form of sernm, tbe preparation of which 
requires only a living body, but no longer a microbe. 
Infection is possible as soon as a serum product is capa- 
ble of enter iiig into another organism and of producing 
abnormjd i-eaetiona in the latter (inoculation). The ex- 
istenee or continuance of diseases of this nature is no 
more wonderful than the fact that no more equivocal 
generation occurs under the present, conditions. 

The questions, therefore^ which are considered solved 
according to the opinion of bacteriologists, remain unan- 
swered in their fullest sense. Scarcely one of the many 
problem.^ of etiology, predisposition, and prognosis is 
solved, and yet it is a most amazing cc^ndition of a^irs 
that, overrating the certainty of the new standpoint., con- 
firmations of the cor recto ess of the new views are no 
longer looked for, but endeavors are made even to utilize 
the theories of the causal importance of microbes which 
are not at all proved yet^ or only in a very insufficient 
manner, as a touchstone for the correctness of the expe- 
rience of a thousand years. 
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Ko EXPERIENCED physician who is familiar with the 
changes of medical faahions and with the cuEtomary nils- 
leiMlitigi bnt still effective, demo ust ratio us in the realm 
of therapeutics will for a moment doubt that orotherapy 
will have an all the sJiort^^r lem*i of life the greater are 
the hopes engendered by it ib the minds of the contem- 
poraries. Altho, therefore, the verdict regarding the 
value of this method may calmly be left to titae, still 
this does not relieve ns of the obligation of briefly form- 
tilating even now the objet^tive scruples, arising from 
scientific and pnietica-1 experience, against the method 
itself, and, above aU, to protest against the manner of 
it« introduction into practise. What is still to be 
proved is iilready accepted as demonstrated, and a rem- 
edy which is yet to stand its fire ordeal in practise^ and 
can have stood it only after ycara of trials, is lauded im 
a panacea because it is claimed to have at*ted success- 
fully under entirely insufficieut conditions of test. . . . 
The ptjiut is ah-eady reache*! that the adherents of calm 
deliberation are accused of inhumanity because they do 
nol. consider therapeutic hiierference a/ mnif price justified^ 
but only interference that is necemar^^ and becaose they 
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tlemand seientific guarantiee for the efficacy of the rem- 
edy, which, naturally^ can not be obtained, owing to the 
tests made at an accelerated pace and in the buatle of 
the market 

Because some investigat-ors believe^ ajfter manyexperi 
nieut£) on auimals and Bonie trials in biimau beingB^ that 
they have found a safe remedy against diphtheria, now 
healthy children are also to be mibniltted to thie method 
by compulsion, as if every child of necessity would fall a 
prey to diphtheria, as if the affecthn of severtil children 
of the same family by this dise4ise cmi&tituted the ntle and (he 
eure of the maiady by the methods so far premilinff the ex- 
eeptioHj or even an impoi^ible event. 

Have we quite forgotten that the average mortality of 
diphtheria in private practise is scarcely 20 per cent* 
when we consider long periods and the iluctuations 
of the different epidemics and endemics^ and that^ if the 
doubtful cases of simple throat inflammation are c^uuted 
in — which are |>ermitted to figure as diphtheria only in 
therapeutic statistics or for other opportunistic reasons 
— it is still considerably least Even the statistics of 
hospitals, which under ordinary conditions receive only 
the sO'C^illed severe cases, will probably show not more 
than from 40 to 50 per cent, of deaths. The percentage 
of mortality mustr natunUly be considerably less if, as is 
customary to-day^ not the characteristic membranes in 
the throat and other organic disturbances, but the diph* 
thena badllus is looked upon as the basis for decision^ 
leaving scarlatinal diphtheria, which is caused by other 
microbes^ and which otherwise lUmlsbes an essential 
part of the severe crises, completely oat of consideration, 
because here the serum is not eflfective. 

Gratifying as it is to tlie philanthropist to observe 
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that an appeal to humanity oiit^iis not only the hearte 
but also the purses^ it should be borne in miud that the 
introduction of this heterogeneous view-poijit for scien- 
tific examination creates a forctid eondition for the 
patient^ for his relatives, and for the physician^ than 
worse nothing can be imagined. Such a forced meaKiir© 
to trexit all cases alike after a certain method^ without 
distinction of the individual casej we might possibly con- 
sider justifiable from our standpoint if the method had 
stood the test of time, ifj above all, its harmhttmeMs had 
been dcmoustratedj and if the catchword ** diagnosis " 
were identical with the actual recognition of the processes 
in the organism. 

However, these requirements have not at all been 
complied with in the case in question, and for this reason 
let us attempt to put onrselve^s into the position of the 
relatives of a child affected with an iudammation of the 
throaty aud into the position of the physician who, even 
with the greatest experience and upon the most careful 
examinatioD; c^in not for the time being decide whether 
diphtheria or a benign inflammation of the throat be 
present. As a conscientious man, he confronts an unsol- 
uble enigma, Hiuc^e consideration for the anxious parents 
who look upon the serum as the only and allegedly cer- 
tain remedy to save their threatened children^ ui^es him 
to accede, or to agree to an opportunistic diagnosis and 
therapy which burdens his conscience with a grave 
responsibility- 

If he does not inject, because he is convinced that the 
case is a simple inflammation of the throat, he will un- 
doubtedly be always accused — in case diphtheria should 
develop, as happens so often in doubtful eases, and take 
a fetal course — of having recognized the danger too late. 
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But if he <loe.s inject, t« escape this reproach or being 
mlslefl by bis owii anxiety, even in doubtful and simple 
cas^ then he reiider-s himself guilty of a deception in 
that he aids in establishing and furtliering t!ie efficacy 
of a remedy io cases in which do proof whatever of this 
efficacy is furnished* 

Objection will now at once Ix^ raised that this falsify- 
ing of statistics does not signify anything in comparison 
to the advantage accruing from the saving of a few pa- 
tientB injected in pro[>er iiiue and possibly saved by this 
injection I but we mu^st, on the basis of our conviction, 
contradict this very objcn^tion^ above all. If the adher- 
ents of orotherapy, who among themselves even are not 
quite in jiceord tus yet regarding Ihe value of their own 
preparations, nminJain that the injection is absolutely 
harmless, they Khowwith this contention merely a pecul- 
iar misjudging of the situation, and a^in prove how 
wrong it is to apply the conditions of the experiment to 
the state of affairs at the bedside. 

Bacteriology is bound to arrive at wrong con elusions 
by the very fact that it places man upon the same foot- 
ing with experimental animals and dead nutritive soil 
(of the cultivation apparatus) — t.t'., in that it almost en- 
tirely eliminates the individual peculiarities of the organ- 
ism by application of most intenm^ irritation.H and setting 
aside of all protective arrangements (injection of large 
qnantitlcs of pure cultures into the blood)* Bacteriology 
can not, like the physician at the lnHlside, nn-kon with 
the changes in the course and the eontinuiilly new com- 
blnations of the infeilious disease^ but it is able to ntillxe 
as the objeet of its studies and as a basis of its deductions 
only the uniform picture of the ii\jt*etion disease (the 6 ood- 
iug of the organism with microbes and their products). 
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Tiiert'fore, the insult of experimental iiivefltigatioDS is 
the perplexing fjiet that animals poisoned by iujection 
not only lK*c!Ome afl'eeted iu an eqmil manner throughout^ 
autlj without treatment, die, but without exception they 
are cured with one dose of % (or^ more eorreetly, Uie) 
reme<ly whieh is measureil merely according to the l»ody 
weight. Observation at the bedside, on the other hand, 
<*ontinually surprises even experienced physirians by 
the diversity of the manifestations of the pathological 
process and by remarkable facts which explain in par- 
ticular the extraordinary signi:Ocanc^ of individual con- 
ditions in reference to the therapy to be adopted. In 
situations, therefore, in which even the fundaments of 
observation are so very different^ particnlar care should 
be taken regaixling conclusions^ and we should endeavor 
to refrain from the utilisation of unfoundedj l>ecauae ex- 
aggerated, concluaiouR from analogy as the basis of our 
medical tu'tions. 

We know of no efficacious remedy whlchy analogous to 
the substances employed iu the animal ex])erimeut as 
cui-ative potencies, could l>e used in the same manner iu 
all human l>eings without deleterious byeflFect^. Pos- 
sibly fifty persons of one hundred poBsess the same sus- 
ceptibilityt whereas, unquestionably^ the most varying 
degrees of susceptibility prevail among the remaining 
fifty T and if among these fifty are even five only who 
react to a reraetly in an unexpected form (*.<?., witli dis- 
agreeable or dangei-ous symptoms), a physician assumes 
not a small responsibility who incorporates such a remedy 
into the organism without urgent' cause — espot-ially into 
the infantile organism, fur which it doee not constitute a 
remedy, but a severer danger. 

All these considerations apply in a special measure to 
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orotbemijy, because here a foreign, energetieally aetiog, 
albtmihious Ixxly rea<3li€« the interior of tlie b<j<ly in the 
moBt direet manner, taking it unawareB, as it were, ^ith 
evasion of all protective apparatus. The danger of an 
injurious efiect, therefore, is especially imminent, and it 
is not excluded if the injurious consequences do not oc-cur 
immediately < The hanuful effect need, for the moment, 
not be conspicuous at allj it may take weeks, months — 
yes^ even years — until the first manifestations of an injury 
of the body become plainly noticeable. It is well known 
that in a number of particularly severe infectious dis- 
eases the disturbances do not take pla<;e for weeks — ^yes, 
months; alter the introduction of the infective substance 
they may recur for several years, and finally lead to a 
rapid decline* 

Many of the remedies in nae to-day, in their permis- 
sible niiixiinal do84,*s, are harmless for the majority of 
adultH ; nevertheless, a physician will observe grmX m.re 
before sulmiiiistering to every adult, let alone to the deli- 
cate organism of a child, the permitted maximal dose at 
the first time^ befure having satisfied himself of the indi- 
vidual (avei-age) suaceptibility to the remedy. How 
many persons have been greatly injured by antipyrin 
and sjilicylate preparations— under some circnnistances 
mtfcst beneficent remedies— because the individuul sus- 
ceptibility hati not been considered! Should healing 
serum alone establish an exception t4:i the^ experiencee^ 
and be harmless in all individuals and in all degrees of 
sickness in the same first dose f At any nite, the funda- 
ments of omthenipy betniy the same misjudging of 
all previous experience at the bedside, and the under- 
rating of individuality, as the original Koch method, the 
treiitment of tul»ercnlosis with tuberculin^ the failure of 
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which for the same reason could not be doubtful to the 
experienced physician from the very be^nning. 

It appears, above all, therefore, that the dose of the 
serum hitherto recommended is very large, and, even 
altho up to now no immediate harmful effect of these 
large dosea has been noted, it should at least be eonsid* 
ered that the serum is derived from hora»s which prob- 
ably do not represent the most costly and most valuable 
examples of their tribe* But even if only healthy 
animals are selected, it is probably safe to assume tbat^ 
in the carrying out of their cxicupation a& preparers of 
the lymph, their health wiU not be permanently pre- 
served, since before they are ihot'&ughly immUKi^ed they 
must pass through repeated atUwks of a severe infeefiiyn 
or injection dUease, and, besides^ are in a stage of con- 
valeftcenee^ or^ after their full reem^ery — if imnumization 
and recovery may be placed upon an equal footiag^ — 
are weakened by persMent bloodletting. What would be 
thought of a vaccinating physician who t^kcs l^inph 
of a child just recovered from a most severe attack of 
diphtheria and under the influence of repeated venesec- 
tions f 

Hence, it would l)e import.antf above all, to know how 
the nutritive eonditiou^ the strength, and the length of 
life of the purveyors of serum will be in the future. 
This statistical report would be vastly more important 
than the daily bulletins from hospitals or from private 
practise^ furnishing the astonishing statement that once 
again a patient suffering from severe diphtheria had re- 
covered under the application of the serum, just as if 
the cure of most severe cases had not been observed be- 
fore* It should be considered, further, that the protect- 
ive agency of the remedy, as may be gathered from 
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theoretical reasons and as is admitted also by its adher- 
ents, can, iu the most fiivonible case, extend only over a 
fev weeks. Would it be possible tliat a child who, in 
the course of a year, has half a dozen attacks of inflam- 
malioii of the throat, should be inoculated as many times f 
Ib it believed that this repeated inoeulation would 
proceed without harm ! Furthemiore, m diphtheria the 
only dij«*ase by which children are endangered, and how 
are we to act if remedies obtained in the same man- 
ner are rei-ommended with the same enthusiasm against 
the other diseases T Will it then be ueces8ar>\ in a 
family the children of which have simultaneously scar- 
latina, measleSj and diphthena^ that all three remedies 
be employed at once! We shall not dwell upon these 
questions any longerj but we believe that it would prob- 
ably be better in doubtful eases to let nature help 
itself, and, by hardening and sti-engthening of the organ- 
ism, to create a natural protection, not against the dis- 
ease, but against the lasting influence of the uoxa once 
t4ikeu up. 

It is not any more possible to prevent the affection of 
single individuals as it is possible to avoid wounds by 
shots ill war. This can not often enough be emphasized, 
siuce we are, after all, dependent upon the outer worlds 
and can not — probably to our own benefit — hermeti- 
cally sec^lude ourselves. But it is not doubtful that 
an otherwise strong and healthy lx>dy not injured by 
treatment is Ix^ter able to overcome even tlangeroos 
won nibs than one that has l>eeu weakened. From this it 
follows that the doctrine preached by the tnie hygienista 
of all times that not the fear of infection and external 
influenees^ bacteriophobia and effenii nation^ is the goal 
to be aimed at^ but strengthening of the organism and 
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adaptation to the most various coDditions of life, which 
also i Delude pathogeoic iuflueucea 

Therefore, we arrive at the conclusion reached by us 
in several pi*eviou8 ailicles that a prophylactic treatmeut 
by inoculation hpomMe^ it m true, but uncertmn and of 
Hhort duraiion, and that it must carrj' more harm than 
gtx>d ia itB tmiii, hi nee we are not familiar w ith the cor- 
rect time nor the proper object for its employmeot, uor 
yet the injurious effet^tis that it carries w^lth it iu other 
direct iouSp But mnce^ fortunately, only a frviction of the 
childfeu Buc-cumb to infectiou by diphtheria— and in by 
far the majority of families only one child becomes 
affected '—and since of this fraction again only a small 
portion falls a prey to the epidemic — for, as is well- 
knowu, extent and iuteumty of the variouB epidemics are 
very differeut— we most notj in order to protect a few 
individuals with a degree of possibility^ expose all 
humanity to the influence of a remedy the curative 
action of which is not less subject to doubt than its 
harmlessness. 

If it is further considered that a severe general disease 
is often the consecjuence of common (smallpox) inocula- 
tiouj in which only a niimmitm of lymph of healthy calves 
is introduced, may we then be ceilaiu that tteo hundred 
or three hundred times the quantity of the serum of anemic 
horsex, which have repeatedhj pamed through severe attaak^o/ 



1 WJlUam H. Welch, the well-kikowii Prdfenorof Ffttbology In Johni Hopkins 
UolTerHltj, KtAMs Jd ft rery rcmafkAble ulicJe V* filiate rlologicflJ InTestlgrallotw 
of I»i|>})thi^rUi la the UaJted StutM/' Thr American Jffumfil of the Medical 
SeienttM, October, 18W> that, Ui a Mrlefl of 118 cooiiected caaes of peeudo-dlph- 
tberla ubeerved Ld lUO famlUeei^ ontp In nln* ctuet more than on* ca«« ixscttrrf^ 
in one famH]f, whereon a eroup of TO <m»m of tme dfpbtheiia offepctfit^ 50 fom- 
JUetP Mh&ii*ed mort tfian one ca*t only in thirtt-m inttavttt. CP^Qdo^phtherla 
is distlu^mlaheili from true diphtberUb with wblcb it h&B tbs clinkal ^jmpboms 
in cotomoUf ontj In that the LAfDer bactlilufi b alweAt.l 
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poisoning by injection of the diphtheiia baciUua and its prod- 
ttfte, exetijt onlif a /(tiH>rable tjff'ect t 

We have here mentioned only some of the objections 
which should be qualified to dampen the enthusiasm re- 
garding the new method; a second group m evolved from 
the criticism of the proofs concerning the efficacy of the 
new method. 



How is it with the healing action of the inoculation in 
cases of the disease already being develoi>ed — ue.^ 
dejnonstriible to our obaervatioQ f It is probably plain 
even to every lajinan that a disease which is already 
distinctly characteri/^ed by a nnml^er of symptoms, by 
distinct general manifestalions and tissue changes, must 
possess a previous history. It is safe to a^s^ume that a 
great chain of processes had developed in the organism 
a shorter or longer time before the outbreak of the dis- 
eutie^ or, more correctly, before the symptoms that we are 
capable of observing become manifest (hence, even before 
the stage of so-called incubation). 

However, if a whole aeries of processes has already 
been called forth which, even independent of the first 
process of liberationj continue to exist and to act» the 
conditions for the possibility of an influencing and res- 
toration of the former state, hence for real treatment^ 
naturally show a phase that is different from the previ- 
ously mentioned method, the protection by inoculation, 
the nature of which consists, after all, only in the pre- 
vention of infection. It is intended, by the introduction 
of minimal quantities of the inoculation virus — a sub- 
stance related to the generator of the disease, which is 
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modified in a eertaiu manner hut is fo reign to the body 
—to frasti-ate the suljsequeiit iutiuoiiciug of the body by 
stronger irritiitioiis of the fiiimc kiiidj perhaps similarly 
to a lx»dy gnidually habituated to the effeetB of cold 
(hardened) after a ceHuin period of adaptation becom- 
ing insusceptible to verj* considenible changes of the 
temperatnie. 

Asa protective remedy (beforti the aflFection) a mini- 
mal dt>se of the lymph may Iw efficacious^ whereas in a 
dise£i£^d body — hence, alrcaily under the influence of 
miiximal irritations of the same origin — antidotes must 
natumlly l>e administered in much larger doses, quite 
apart from the fiwt that, as previously stated^ entirely 
different conditions have bc^n created, and points of 
attack for therapeutic niejisureSi after the affcfrtion has 
once taken place. But how, the question arises^ shall 
the relatively small quantity of horse serum^ — Le,^ small 
only in proportion to the quantity of its own serum^ — aet 
cumtively, since the infected body, which has p^issed 
through a similar pi-ocess— only under much more favor- 
able conditions — as the animal furnishing the serum, is 
not capable nf forming from its own serumj under the 
influence of the Siinie carrier of infection, the healing 
potency in sufficient quantity t 

Accordingly, tlie trend of thought of the orothera- 
peutist with reference to this point is as follows 1 Where- 
as a great portion of those that are affected finally 
develop their own serum and become saved thereby, 
another portion is able to accomplish this only with dif- 
ficulty or not at all, and, therefore, unquestionably re- 
quires the support renderetl by the inoculation remedy, 
either in that this in itself represents the antidote or in 
that it qualifies the diseased body to produce the same. 
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But since npon the amomit of Hnsceptibility of the 
patient and upon the severity of the chjiuges m thf» 
economy of the body manifested by the affection depend 
the possibility, certainty, and form of our interferences, 
and since we are nnable to know the e^itegory of cases to 
which a person belongs who m already affected, it- is 
safer to make the injection in every instance with the 
Banie large dose as eai'ly as passible. 

This theoi-etically correct deduction resulted, there- 
fore^ in the apparently justified demand to inject the 
serum as early as possible — if practicable, on the first day 
of the disease* However, this demand withdraws from 
the examiDing physiciaUj in the present state of onr 
ktiowledge, ih^ Mtfe footing for jui}4fitig the ctijte; a method 
that is effieacions only under such conditions loses all 
characteristicg of a remedy and is from the veiy begin- 
ning st^imped a f prophylactic) inoculation protective, 
and, in the hands of enthusiastic therapeutist^ a mirac- 
ulous remedy (cure-all). 

A rapid and convincing determination of the value of 
an inoculation protective is absolutely impassible; it is 
feasible only after years of testing over very much ex* 
tended territory and imder all c^juditions, to exclude 
every accident and to deduce the efficacy of the remedy 
from the distinct, constant decrease of the mortality and 
morbidity of diphtheria during a long period. Tlie fa- 
vorable results of the moment ai^ entirely without sig- 
nificance for this purpose, as here success must be 
weighed, not c^junted. Ten favorable results are not 
equivalent to one unfavorable one. For the former have 
probably been accidental, since the severity of the case 
can not be estimated at the onset, and liecause untreat- 
ed cases were in the majority ; but an unfavorable 
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terminBtion shows tlie limite of the efficacy of the method 
with CH^rtainty, whi^ther it is a questiou of insufficient 
proti^^tion by inm*uhitioii or of deficient curative action. 
Therti im uo fcmiuliitiitn for the contention that one case 
of <Iipbtheria is bound to be followed by further cases in 
the same fimiily or in the neighborhood j who, then, will 
be lK)1d enough to maintain that nothing but inoculation 
onder these circnmstancca had protected tlie relatives 
from the aiTection ? 

But the difficulty of demonstrating therapeutic deter- 
minations, on the other hand, can not be estimated too 
highly, either; for the intensity of the phenomena is 
neither proportional to the severity of the disease itself^ 
since a great many of the internal distnrbane** remain 
hidden from us, nor do the visible and apparently threat- 
ening manifestations always continue t« develop in a 
corresponding manner. Besides^ a certain form and in- 
tensity of the clinical symptoms may be produced by 
quite heterogeneous causes — the condition In true diph- 
theria^ allegedly alone curable by senim^ is, in our expe- 
riencCj in many cases exactly the same as in scarlatinal 
diphtheria, which is caused by entirely diife rent mierobew; 
and apparently equal, even mild^ phenomena at one time 
carry with them the conditions for the c*)ntinuanee of the 
pi-ocess^ at othei's even the conditions for retrogre^OD 
(cure)* 

Any one who employs a certain method In every case 
of feverj without considering the fact that many fetirile 
conditions last but one day — yes, even only a few hours — 
will l>e able, in the eyes of the believing, to record great 
theunipetic ivsults, it is true, but scientifically he has 
not proven anything regard iug the efficacy of his method* 
At any rate^ he blunders against the first principle of 
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medical activity not to interfere iptthout ur^eiwyj since 
unnecessary interference is <»ften harnifnlj or may some- 
times counteract the natural efforts at care in the or- 
ganiHiD. 

To inangtirate treatment on the fii-st or second day of 
the affection ineans^ therefore^ to take a leap into dark- 
ness, and to tre^it indistinct and often insignific-ant, rap- 
idly passing disturbances with the Siime energetic rem- 
edies as well developed, lasting, pathological sympt^ims. 
Bat under no considemtions must a remedy be regarded 
as indifferent, t-o which such great efficacy in marked 
disturbances in the body is attributed, and which un- 
doubtedly possesses the quality of a great irritant It 
is probably quite safe to Jissume that the superfluous 
employmeut^i.f.j undertaken in an organism that is not 
infected — of larger quantities of the inoculation virus — a, 
substance, therefore, which i« claimed to be capable of 
neutralizing the action of large amounts of genenitors of 
infection and of their products — will be capable of 
ejterting similar disturbance equivalent to that of the 
infection itself, altho, as it were, in an opposite direction. 

The difference between the elements causing the pro- 
tection by inoculation and those which are legarded as 
remedies against diseases, iis well as the conditions to lie 
fulfilled by an inoculation or a therapeutic mc4ins, may 
be illustrated by an example simple enough to be ap- 
preciat4*d even by laymen. As is well known, fire and 
water have opposite effects; he nee, water may be looked 
upon as a protective means against confliigration, and 
also as a curative means in cases of indammation. 
We all know that it is easy to guard a combustible 
article — such as paper, for iiistiincc — against igniting; 
but it is diMcult^ — ^yes^ impossible — to subdue, with the 
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same, and even wltli a largf»r, qaaiitity of water^ an 
iDflammation once started or raging in the deeper layers. 
Alt ho, after the lap^ of some time and by the employ- 
meut of relatively large amount of water, the fire may be 
smothered, the inflammation aubdued, this is noteuflScient 
to preserve the inflamed substance, since a great deal 
of the material is already destroyed or greatly changed* 

Here we have a far-reaching analogy to the three pos- 
sible forms of therapy : protection from disease, abortive 
treatment, treatment of the wel J developed disease — 
analogies which would be complete were it not for the 
processes constituted somewhat differently by the pecul- 
iar form of combiLHtion in the organism (slow cxjmbus- 
tion, according to M» Traube), and by the regenerative 
power of the body. The organism, namely, is capable of 
equalizing even considerable visible changes; of re trans - 
forming, aa it were, into normal material the parts only 
singed; it is true, those that are charred entirely even 
the organism ran not restore, but it can partly replace 
them l>y n« ^\ Imi nations. 

We are capable, therefore, of conferring upon the body 
some form of nndoubtedly brief protection by iuocuJa- 
tion, iu the same manner as combustible material may, 
for a brief period of time, be rendered fireproof by 
sprinkling with water. However, not every substance 
will l>ear sprinkling, or even frequent moistening, with 
water without being severely injured, and in the same 
manner will inoculation not protect all persons who are 
vac^cinated, or even permanently guard them against dis- 
ease; in fact, it will be fraught with more or less danger 
to many. (Water, under certain conditions, may even 
serve to intensify the firebrand, as will be readily seen 
when a certain amount of it is thrown on burning coaL ) 
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We are further capable^ also, of readily sabdning 
C5ouflagi*atioii ho long aa it is localized to the surface; we 
are geaerally in a posltioD of controlling an affection so 
long a^ no change in the tissues has taken place, so long 
as the irritation has not taken a firm hold. Water is 
not capable, alter the fire has been subdned, of restoring 
the former (normal) condition — i.e., of rendering the 
original state to the material; hence^ it is not a remedy 
in the proper sense, but only a means U» prevent the 
liberation of certain changes and to restrict the intensity 
of the influence. But healing means not only to subdue 
the fircj but to restore the former condition to the sub- 
stratum^ which in a certain manner had been changed 
by the process of iD^ammatiou. 

The best example of such a disease in which the real 
tissues of the body^ the le^ accessible parts^ are not yet 
affected is offered by the milGer forms of malaria, and 
hence this instance is always quoted when an era of 
specific and prophylactic (inoculation) therapy looms 
into view. 

The conclusion that, as we possess in our pharma- 
copeia an efficiicious remedy against malaria (viz., 
quinine), also a specitic — ».e., operative in evei^ in- 
stance — inoculation remedy might be found can be met 
by the following objections: 

( 1 ) The generator of malaria is distinguished from all 
known pathogenic agents^ in that it eausc*s changes of 
the tissues to occur conspicuously lati*, owing to its 
localization in the blood or in the spleen. This m the 
reason why malaria is residily curable-, or accessible to 
therapeutic measureSj even after having existed for many 
months. 

(2) Quinine is effective only in the milder forms of 
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malaria, in which chaogeB of tiBSoe Id the true sense of 
the word have not occurred yet 

(3) The do6e of the drug TaiieB according to the in- 
dlTidtial. 

(4) Qtiimne, looked upon as an irritant of the body, 
is disproportionally wt^aker than an albundnons sub- 
stance originating in a foreign body. 

(5) The deleterious effect^ or the eventual idiosyncrasy 
to qniniue, is essentially lessened by its absorption from 
the stomach \ hence, is able t« exeit a much mure inferior 
irritation than if it were incorporated through the blood. 

The above comparison evinces the differences between 
remedies in form of inocniation and other remedies, and 
also that Uie points of attack and the aims of both are 
different. It is further evident that protection by in- 
oculation is possible upon appUcatioti of most minute 
quantities of a certain remedy^ but that every protection 
by inoculation is fraught with danger which is the 
greater the less the inoculated person is predisposed to 
a certain fonn of infection, and the more susceptible^ 
therefore, he will probably be to an irritation acting in 
the opposite direction* It will also be conceivable that 
the cure of fully developed dlseuse can not be accom- 
plished even with much larger quantities of the sub- 
stance acting as protective agency, because it is no 
longer a question simply of destruction of the causes. 
The infection, even before the pathological picture is 
well developed^ has called forth a chain of processes 
which, once present, can not be removed by agencies act- 
ing in a direction opposite to tJie first c^use, but only by 
qualitatively different influences to be determined in 
every individual instance; hence, asul)stance can act as 
a true antidote only so long as the pathogenic element 
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has not yet liberatc^d that form of changed reaction 
which, under all influeueeB, m peculiar to tlie individu^. 
Magnetized iron can not be demagnetized by magnetism 
of the same or of the oppoaite form; and even if the 
action of the a4;:id may be neutralized in that an alkaline 
substance is B|3ee<lily bmnght in contact with the affected 
point, thiis holds good only for that brief period of time 
during wlueh the acid Iimh not as yet callt'd forth an 
esseotial change of substance by transpc>sitiou of the 
parts and by other combinations. 

This is not the place to euliirge further upon these ciom* 
pari&ons and to show how the nnsecurity of the ihmrii 
of the toxinH or antUoMm * — the latter barbarously desig- 
nated ^'antitKMiies"^ — which forms the basis of modern 
inoculation therapy. The doctrine of poisons and auti- 
dotea has always played a prominent part, in medicme 
without ever leading to the discovery of the nature of an 
antidote and when a substance may be active as such. 
Neutralization in a chemical sense can be spoken of only 
with reference to the test tube, but not in connection 
with the human body (or only under certain conditions 
—i.e. J upon a superficial and temporary action). It is 
true, 80 soon as chemically acting 8ul>stances (such as 
acids) have formed combinationB with the components 
of the body, they may be separated by equally powerful 

> If the modem theory oF the formatloti or cujraMve aatitoxins iaalMoUmi 
tbrau^h the vtlon of the toxins renlly pofisefisefl the Bigiimcanoe Attrllnited hi 
It, ft foUottg tfauL the iwnim of Ihe alcoholic or of the. morphinist must be 0119 
of the be«t remcdii^ &gaiiiitt ft]coholi«m or tuorphtnlMtn. FoBUlbly w« may lire 
to aoe ff»ch n tiietbrMl df Irearmeni oatl a h&it to the ruTajEft'S created hj IhesB 
two aberrAtiotift. The point In questton would then only be which anltoul 
■pedes wguld be the b&nt purveyors of «eruiii,or whtither it vould beodiBrw 
aeceevAry to rear & few ttpeclrQc&s of atoohoUci or marphtalata, to be oo tlm 
mfe iid^^ l& order to cultivate and obtala the nenim. This sarcastic proptw^ 
haaoome true (to our »arroMr) Is thai, aocordltig^ to the reports (ji the dully 
lire—, • senim afalnat dnti^keniietti bA» Actually beies rvcommecded. 
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Bubstanced (alkalis) i>osseaseU of the opposite qualities, 
but the peculiar Busceptible (most labile) equilibrium of 
the parts charat-t^arizing the nuu-hiue of the orgrinism 
will iu every iuBtance be ijerraanently diaturljetl uuUer 
so marked influences, so that neutralization can not by 
aoy meiin» be considered equivaleut to a restoration of 
the normal condition or even to a dimiuution of the 
disturbances. 

But if in infection and also in protection by inocula- 
tion we are dealing lieBides with chemiciil effect8j with 
agencies also which we designate as met;hanical ones 
(heocej with Btimulation of special foims of motion and 
vibration in the moat minute parts of organic tissue), then 
we can no longer speak of a successful action of chemical 
nentralization, beciiuae the more marked movements of 
the parts, once ushered in in one direction, at once calls 
forth further changes^ the extent and direction of which 
are unknown to us; conditions, therefore, the influencing 
of which in the direction known to us — hence, the one 
which we are alone intent upon attaining — is, to say the 
t^ doubtful. 



Ill 



We mtist forego the further elucidation of the fact that 
protection by inoculation and recovery (artiflcial or nat- 
urally acquired immunity) can not^ — at least, not prima- 
rily^ — depend upon the formation of certain chemical 
bodies influencing the organism in an opposite direction 
or even neutralizing one another, but that immunization 
is based upon the same physico-physiologic^l process as 
ar© the numerous other phenomena pertaining to the 
domain of adaptation or practise- The capacity of an 
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oi^an to adapt itself— i.^,, to accomplish, according 
circmnstatice^ the minimum or maximtim of external 
or int^rtial lalxir under the influence of certain effects 
repi-^^sented by the outer world^ — oonstitutes the main 
condition of persiRtenee in the struggle for existence. 
Daily experience demonstrates the full sigiiificauce of 
this factor in the methods of hardening against external 
iiifluencesj and in the rational training of sport lo%^iug 
humanity. The farmer and the mountainf^er with im- 
punity expose themselves to harmful influences which 
would unfailingly cause severe catarrhs to the dwellers 
in cities and to the stayathomes. The practised gjim- 
nast is able to master tasks, the solution of which would 
expose the tyro to the greatest dangers. Every one 
knows that the moscles of a weakling who attempts to 
lift a heavy load may be seriously injured without the 
formation of a pernicious substance (toxin). It is also 
well known that gradual, rationally increased demands 
may enable even weiik miiscies to iwrform a considerable 
tafik, without the formation of a substance that acts in an 
opposite direction (antitoxin) coming into play^ 

All these considerations are meant to evolve the theory 
that adaptation to certain irritations must be promoted, 
above all, by an increase of the physiological capacitiesi 
and that a remedy or an a^ent of inoculation miiy ocea* 
sionallyj it is tnie^ afford protection from the pernicious 
influences of powers acting suddenly and in abaorm^ 
qUEintities (in whatever form they may be manifest), but 
that this protection is uncertain, whereas the frequent 
rei^etition of such aggressions is bound to result at last in 
the destructiou even of a wellorgsmized body. 

I^t it not be quoted that an exhausted and weak indi- 
vidual is capacitated to renewed activity by the admin- 
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istiHtion of more intense irritations (also aimed at bj in- 
ociilation) — for inBtam^;, by a large dose of alcohol — and 
that he is enabled to attain the result he is striving for^ 
the aim of his exertions^ and, with it, his preservation j 
for the conditions here are entirely different^ sine* it is 
merely a qaestian of only one performant^e. But the 
dangers from which inoculation protects must be over- 
come more than once, the body being constantly sur- 
rounded by them. Even he who knows the advantage 
of a large doee of alcohol will not stdvise the frequent 
repetition of this remedy which, besides^ answers ita 
purjwse only when the aim is nearly reached, or^ to 
carry the comparison still further, when enre is not 
difficult. 

Modem orotherapy which, after the eonspicuons fail- 
ures of ant i- bacterial (microbicide) therapy and of the 
Koeh method, again begins a new triumphal procession 
through the realm of statistics, is therefore built only 
upon the neglect of the significAnce of individuaiity and 
upon the misjudging of the essence of disease and cure ; 
for it identifies the conditions of animal experiments with 
those of disease and confuses the possible— but not 
always eMeacions or even beneficial^ preventive therapy 
(inoculation) with the possibility of infiuencing patho- 
logical conditions, the changed forms of reaction of the 
tissue occurring only after continaed action of the 
irritant. 

According to our opinion, the various forms of inflam- 
mation of the throat are differentiated r^arding the dan- 
ger of the condition leas by the nature of the irritant, the 
species of the so-called pathogeuie agent, than by the 
extent and form of the reaction of the affected tissue* 
Only streptoeocci or pyoco<*x^i are present, for ii^tance, 
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ill scarlatinal iliphtht^ria, but the cause of the affection 
is not any more favorable thau that of speciiic diphtheria. 
But as the eame microbes are found also in simple, be- 
nigDj inflammation of the throat, the benign or malign 
character of the disca^ can mostly be due only to the 
capacity of resistance of the tissueSp to the so-called pre* 
diBpositioii of the affected individuals. 

The new treatment of diphtheria, in reality sister to 
much -slandered homeopathy, supposed to be especially 
effective in cases which are treated on the fiiBt day — t.^., 
at a time when the clinical symptoms do not yet permit 
of a positive diagnosis between benign inflammation of 
the throat*" (amygdalitis) and diphtheria^ when, there- 
fore, the diagnosis can be bailed solely upon the presence 
of the specific bacillus. However, such a conclusion can 
be dcf! I ared justifiable only if the mere presence of diph- 
theric Ijaciili were identic^al with the condition of being 
affected by diphtheriUf or if the finding of the bacilli 
would furnish even the slightest criteria for the severity 
of the process. But, as a matter of fact, only the well- 
developed tissue changes, or general manifestations are 
the sure signs of a disturbance— i,(*.j of the action of an 
irritant having taken place upon the tiMues, and, thei^- 
fore, they are tu a c«rt^u degree the direct expression of 
the severity of the disease. 

Butj in a peculiar misjudging of the conceptions of 
cause and effect^ and in far- reaching yielding to the 
modern trend of diiignosis which do^is not strive for a 
recognition of the connection of the manifestations, bat 
is satisfied with a catchword, t-o-diiy cases are designated 
as diphtheria In which bacilli are present without dis- 
turbance of tissue; and thus, as stated lief ore, the liy 
jwthetical generators are confused with the true cjius*-, 
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and the cauae with the effect — if., the irritation with 
the disease. 

It would l>e quite aK correct to call a plum affected 
beciiuae fungi fonii a delicate whitish cover ou the 
sarfiicej to Bjwak of iuflammation of the luugs because 
the mouth eoQtainB pueumococei, or to speak of wouuda 
because projectiles fly aliout. As a matter of fact, the 
plum doea not become a medium for fungi until its 
face akin is destroyed or its nutrition greatly impaired, 
and the pulmonary tissue can not be ciUled a bi-oodiug- 
place of pneumocHK'ci until ita power of re>sistauce is 
injured {e,g.^ liy refrigeration), and wound diaea^, or 
trauma, is not present until a bullet has entered the 
body. 

Unquestionably nothing is more characteristic of the 
customary di&tortiou and miBconceptiou offsets and their 
disphieement by catchwords than this modern coueep* 
tion of the signifieance of microbes, ideutiiied jm they arc 
with the conception of diaease, because the coincidence 
of two pheuomena is erroneously placed on a par with 
cauEiil C'onnet^tion. 

We have never encountei^d this confuaion of concep- 
tion more strikingly than in the Cullowing sentence, tiikeu 
from the cholei-a report of a prominent political paper; 
*^'Six inmates of tht.^ hospital had, or still have, Asiatic 
cholei'ii, while none of them was or is sick*" The ex- 
phination of this parudDxical statement is found only in 
the following concluding simtence, which we also render 
in its original style: '* Namely, the physicians demon- 
stmted in these jjeraons the presence of the comma 
bacillus, which they are still possessed of, without, how- 
ever, their suffering even from diarrhea j and for this 
reason they are lis jx^t not dist'ha!*ged from the hospital, 
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altho they urgently request that this be done because they 
liisii^t tbat they are Dot sick at all/^ 

However^ this confiiBion of view% which places the 
jK)tSsible cause of the recognition of the cli.seai^ proper— 
hencc^ the (hypothetical) cause — on a par with all its con- 
seqnences, alao explains to the layman why the curative 
action of a new method and the exti'aoniinary efficacy of 
our modes of disinfection and repression are so very fre- 
quently spoken of. Individuals wlio present no other 
abnormal manifestations but the comma bacilluts may l)C 
readily cured, since they are not affected at all (by 
diolera), and naturally the restriction and extermina- 
tion of the genus of choleni is easy if only comma bacillij 
but not the c-onditions for the outbreak of au epidemic, 
are present By the same token which identifies the 
comma bacillus with cholera, a ciindle burning in a room 
might be called a conflagration. A conflagration is not 
p^eeent until the flame has been offered an opportunity 
of operating upon combustible material ; hence, c-om- 
bustibility is the main condition for conflagnitionj as 
predisposition is the basis of disease. The comma bacil- 
lus is unessential and insignificant in comparison to the 
pathogenic influences wliich eremite the predisposition, 
and it Is not even demonstrated, in our opinion, that it 
is one of the most essential causes of the disease — ».<•.» 
capable of calling forth the chain of phenomena which 
we call cholera. 

If, in the same manner^ every case in which dlph- 
thera bacilli are found is designated as diphthena; if^ 
therefore^ the still inactive (and hypothetical) Irritation 
Ih thongbt of as already effective, then naturally the new 
treatment of diphtheria has by far the advantiige of the 
old, beeanse it wro^ngfuUy and in full claims the favorable 
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ebanoes of the course of the douhtfnl cases which, Ba 
a rnle^ prove to be simple inflammations of the tonsilfl or 
of the throat. 

This is the reaeon why its brilliant results — which, be- 
sides, are obtained only from a very Biuall numerical mate- 
rial and in a very brief period of time — are apparent 
ones only; they depend, according to our view, as yet 
merely upon the arbitrfirti hanMnff of BtatMim^ quite apart 
from the £act that locnl and general tfuduations of viortalittf^ 
so frequently shown by endemics and epidemir^s, may give 
rise to errors even of those who investigate skeptically* 

Every other form of treatment of diphtheria will show 
fevoruble results if its efficacy is made subject to thecon^ 
dition that it is employed on the hi'st day of the disease 
—I.e., therefore, in cases in which, according to present 
clinical conceptions, the diagnosis between diphtheria 
and simple iullLimmation of the throat is quite impossible. 

There is never any doubt in my mind that theae ei- 
platiationB, which are intended to elucidate the uncer- 
tainty of the foundations and of the results bo far achieved 
of an incisive method in which the interest of mankind 
has been aronsedj and to be an admonition to calm, sober 
observation, will, for the present, not create a deep im- 
pression. However, they were not written to prevent 
those who consider the saying, '^Nothing like trying,-' 
their guiding principle, from the careful testing of the 
method on the most costly material (man), but they are 
intended merely to point out to turbulent enthuBiasta the 
difficulty of tests and the long period of time required by 
the latter. Our discussions, furthermore, are meant to 
show how wrong it is to assign a leading part to buman- 
ity in affairs which are decided not by the hearty but by 
the intelleet and by calm otjservation. 
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If the healing method, on aex^ount of which the minds of 
men are iigrtat^d, hsi8 bnt the most limited jiL«^tification, 
Buccess will become mauifcst also in those crises which in 
the quiet coarse of events form material of calmest ob- 
jective observation. But the results will be falsified and 
comparison with other methods becomes impossible if 
cades are brought to treatment which, under normal eon- 
ditiouB^ would never have formed the basis for statist ica 
Before venturing an opinion concerning the effect of pro- 
tection by inoculation J It is essential, flrnt^ to know the 
laws of infection of certain localities or of a city— i.e., 
to know how often one case of disease in a family or in a 
dwelling is followed by others within a comparatively brief 
period of time. 

Properly to measure the curative value of a method 
the statistics of hospitals must not be compEired forth- 
with, particularly not when the number of those is 
greatly multiplied who are admitted merely for the pur- 
pose of a speciid treatment, and who otherwise would 
have stayed away from the hospital. This case obtains 
here. Since there are always persons who believe that 
humanity should be called upon only for valuable and 
safe achievements and for noble aims^ then a method^ 
the ftiriherance of which is so urgently recommended to 
mankind, must at the stait be sure of the nimbus of a 
panacea and of the quality of being free from danger, 
and it can not fail, therefore, that suitable and unsuit- 
able individuals crowd to l>e inoculated, iia they at one 
tinii^ did for iujtTlion wilh tubercnlin. 

However, another tnil miLst r«^ult from the combina- 
tion of humanity imd (Mutative eerum — namely, the higher 
prices of the it^mcdy. The enormous demand for the 
preparation will; above allj serve to keep the price at tt 
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considerable height for some time to come, especially 
since the charity of mankind is readily at the disposal 
of all. 

I wonder whether the charitable minds who, in their 
enthusiasm, already saw the great enemy of child-life 
destroyed by their generosity, ever thought of it that 
their contributions might be destined to mature entirely 
different results than the saving of sick children t What 
loss will be suffered by the readiness of mankind to sacri- 
fice, and by the valuation of medical science of the pres- 
ent day, if it should turn out that the appeal to humanity 
was made in the wrong place and prematurely f 

The sums spent so £a.r would have been sufficient to 
promote true hygiene in many families — ».«., to improve 
the conditions of life and of nutrition, and to create 
favorable conditions of many a weak organism. The 
expenditures for high-priced inoculations have tended 
only to do homage to a passing whim of scientific fashion, 
I)08sibly at the expense of the organisms of those that 
were inoculated, and at the cost of the confidence in 
scientific theories. 



XXII 



OROTMERAPY AND STATISTICS 



The FoiniftatSoiu of Sdentlfic Medical StatSsdci and tlie Chang- 
ing of Syitematic (Dia|^nostic) Viewi 



No. 8 of the Wiener med. Freme of 1806 contains a 
iiatiBtical uote on the mortality from diphtheria in the 
Paris hospitals' during the years 1880-181*5, inchmivts 
which closes with the proud words: **The luort^ility 
from diphtheria in Paris has decreased by two-thirib 
since the general introduction of orotherapy." 

This communication appears to be calculated to aFOik>e 
special interest, since apparently it most strikiugly ex- 
presses the success of the new therapy. It is true, this 
deduction is weakened for the skeptic by the highly 



> ATcrAfte f rom lieo-IBSg, t«S40; 1880, 1,068; IW, 1.3il; 189!, 1.>K8; IRBS, l,eW; 
1894. i,CiU»; idSa, 43fi. KowkI {D^utmritr mtd. IFed^«iucAr)/f. 1894, No. ^} gives 
flgurei, whieb dllTer but HUghtljr from the *boTe aa to tbe mortiUlty from dlph* 
Ihertii In Paris. SLnoer tb« poJnt tu quest Idd here la odIj tbe slpilQcatict^ of (1^- 
ur«B an m^mbc^m of a (declininK) series, and Hlace tba cuirea cif hoapitab J a 
tfaetr Kenetalcbaracler-'i.e.H, In Hw and faJt lf)f eourHi«, not regarding details) 
are uiually rery aimllarto those of tbe ctty In question^ the itlgiiiflcanct' of 
th«ae ftguna ta ncrt attered by their orii^ii. The fli^res, according to Koasal 
(respBctlrelf acKOordlnff to the pubitcatfona of the ImpfrJsl EuHrd of UealUiV 
■re, for 1888, ljm\ for 1889, l,7t». Since the flicTirea for the yearn 1N80 and IfflT 
ainount to only 1^505, mpectirely l.E!tS4. it fotlows, prorldeii the above averaipi 
from lem lo ]8aia(1,S«)| Is correct, that the mortahtj flKures from IHm to 1«IRI 
mujtt be Tenr hl«li, w that tb« chnt-actcir of the series would become still mora 
potent^ 
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diplomatic Bnpplement that iriftce (not in amai^tenm of) 
tlie general introduction of the orothejrapy the mortality 
from diphtheria had diminished by two-thirds j however, 
this restrietion applies only to particular skeptics, not to 
the Bnperfieial reader accustomed to bring dat^i given to 
him fiimultaneously into a relation of interdependency. 
Even if it could be assumed that the author wished to 
utilize the pha^ of orotherapy merely as an hiBtori<^ 
event to determine the l>eginniug of a new era, and not 
to represent the new method directly as the came of the 
surprisingly favorable result, such a statement must not 
pnm unchallenged, sin(^ experience teaches that many 
readers and investigators interpret the wording differ- 
ently, and would conijtrtie a cau^l relation between 
treatment and decrease of mortality/ even in those 
instances in which it should be proven, above all, that it 
is not a question of a mere coincidence regarding time, 
perhaps as would the occurrence of a comet coincide 
with great revolutions in the history of nations. 

It can not be too strongly emphasized that figures^ 
even tho they may appear to point in but one direction, 
still require criticism^ since the brutality of numbeis, 
the insupemble demonstrative power of eventa deter- 
mine<l by flgureSj does not depend upon numbers as such 
(the final result arrived at in some manner), but upon 
the assumption that the result haa been obtained by 
irrefutable calculations from unassailable premises. 

Statistical proofs are always more difficult than is geu^ 
emlly supposed, since it is not a question of a simple 
compari.stm, respectively grouping, of insults, of a com- 
parison of flgui-es (homologous quantities), but, above 



t Am a matter of fact, Komel iL e.V supptetnenU tbe reproducUon of tbeie ■!■- 

tlstlct wiib Um vorijs: " This t&bl« probabJjr dwv not reqiik« « ognxnenitu?.'* 
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ally of eritiail utilization and sifting of tht? material rep- 
resented by a ntmilier — henct', of the real deti*rmi nation 
of fundamental qaantitieu hatidled in practise. Tlie 
neglect of these principles gives rise to the disregard of 
statistical i^estilts piievaleut with many, which is usually 
founded upon the aseertion that everything may be 
proven by statistics* But this reproach is justified only 
in those cases in which the events before and after a cer* 
tain oc^cuirenc© are compared without criticiBmj hence, 
in which the chronological secjuenc* is looked upon as a 
causal relation, as it were, or upon the figures in them- 
selves as values, respectively denominated quantities— 
as qualities instead of quantities — i.e.j it is omitted to 
examine the factors of the account carefully in regard to 
their value for the balance-sheet. But the individual 
figure (of a city or a village, of a county or of a state) 
for this balance-sheet is a complicated ftvctor, requiring 
critical valuation before figuring as a sum to be included 
in the total* 

Mortality statistics, therefore, quite correctly make 
distinctions regarding the occupation of the patients^ 
the parts of the city, and esp(»cially regarding age ; for it 
is obvious that^ to judge the social or sanitary conditions 
(of a district), there exists a great deal of difference 
whether the mortality is due principally to the sue- 
cumbiug of the aged, or of nurslings, or of persons of 
middle age. It is absolutely impossible to draw any 
conclusions regarding a particular impairment of the 
genenil sanitary conditions from tlic fact that tit one time 
two, at another time threej pei'sons pro miUe of the popu- 
lation have died (hence, that the mortality had increased 
at the enormous rate of 50 per cent, )^ since a great mor- 
tality alnoug chUdren and among the aged depends upon 
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entirely different factors, and is of an esseutially differ- 
ent B<KMul, reHpectivfly iiatuml, significanee than that of 
strata and jiges representing the true type of a f>eople 
and Us strenglh in the struggle for existence. We be- 
lievej for instaaee^ that the mortality among children 
bears a certain relation to the nunjber of births— t.*?.^ a 
large mortality of children is frequently nothing bnt a 
dire**t consequence of great fecundity of mar^iages^ as 
from trees containing the greatest numbers of blossoms 
usually a relatively large perceutiige of the fruit drops 
off before becoming ripe. 

P&radoxfcal as it may eound, the physical conditions of a 
population whoae adult raembers are vevj strong throughout, 
may, even with a relatively great irjortality* be designated as 
hetter than those of less vigorous population whose mortality 
is small only in the clasB of Buiall children. If in a certain 
dii^trict relatively many weak children die during the first 
yeflj^ of life, or if the number of the aged is relatively small, 
hence if the average age of the individual — re presen ting three 
generations — becomes somewhat more unfavorable, still the 
result, the general standard of the health of the people, may, 
nevertheless, be more satisfactory than in other places in 
which many weak children remain alive and develop into a 
generation of middle age capable of but little i-esistance. 

There can be no question that a slightly smaller number 
but a good development of the fruit permits of an inference 
as to better constitution and nutritive conditions of the tree 
— in this instance representing humanity — than more numer- 
ous but, in gi-eat part, fruit of inferior value. Of course, it 
does not follow that, because one certain age appears to be 
especially endangered, we should with particular attention 
search for the causes of this condition and look for means to 
relieve the same. But a relatively high mortality of very 
small children admits of a direct conclusion as to the health 
and resifltibility of the people as little as the dropping off of 
a number of blossoms allows of an inference as to the quan- 
tity and quality of the harvest from a tree. Besides, it Ia 
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obvioiiB that even a nation with a relativelf high mortalHy 
of children may still increase more rapidly than one with a 
lesser absolute and relatiiire mortality; for it de[>ends entirely 
upon the etirpluB of births over deaths whether or not the 
population increases, tf in one nation X children die per one 
thousand, and in another nation —-, the population of the 
former, ceteris parib-ujt^ increases relatively by twice the 
amoimt if in the former £ A\ in the latter only A', children 
are bom pro ntille. 

This overrating of the ease of statiBtical proofs harljors 
a great danger, because weaiKniK acquired in such a 
mamier may be veiy apt to turn against their beiirers. 
If we consider ourselves entitled to stamp time relatiooa 
forthwith as eauBal ones, and especially to I'egard pro- 
phylactic or therapeutic measures coinciding with a 
favorable change of the morbidity and mortality at once 
as the c^insea of these phenomena (in short, consider 
such proofe as scientifically unassfiilable and as suflScient 
at once to proclaim our therapy as omnipotent )j then we 
can not very well raise objections if, upon the basis of 
similar reliable (t) foundations^ an Inerease in the number 
of affections oecnrring from a certain perioil of time on 
would be tracetl to any non essential event which, how- 
ever, in the opinion of the laity, coincides conspicuously 
with certain remarkable happenings, or even to the dele- 
terious effects of our therapy. And yet such inferences 
should be prevented in the interest of science as well aa 
IB that of justice. Any one who at once ascribes every 
decline of the morbidity and mortality curves to medical 
or hygienic art must not complain if sul>sequently a rise 
of the curve would be laid at the door of medical mis- 
takes and sins of omission; for instance, if the sanitary 
anthorities were to bt^ blamed for a remarkable increase 
of diphtheria within a certain period of time. 
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If we boast tb&t cholera waa kept at a distance avly by our 
energetic measures of d Ibid feet ion and control, we would ap- 
parently be justifledf lu view of the enormous increase of 
diphtberiflr in Berlin, in pointing out that these allegedly so 
e^cactous measures might possibly answer their purpose in 
cholera, but that they are entirely insufficient — yes, possibly 
even harmful— to combat endetnic infectious diseases, espe- 
cially diphtheria. Such an inference would naturally and 
jtistly at once lie refuted by the adherents of the view that 
we bave conatituted the course of diphtheria to be greatly 
more favorable Jiolely by (nir interference, altho they do not 
have any objections to the application of the inference jmir^ 
Aoc, ergo propter /i-oc so far as their own curative coopera- 
tion ia concerned; for they utilize the above-quoted statistics 
(and every other in their favor) in the sense referred to. 
They do not inv^estigate the material for the proof, but un- 
hesitatingly they regard a coincidence aa to time as a pi*oof 
of the causal connection^ simply because success is the point 
in question, 

Tbe proof that the decrijase must be ascribed bo a cer- 
tain facrtor, to the n<?i^ meihod 0/ treatment^ and not to any 
other that is peculiar of the year 1895, and which pos- 
sibly might have been foreseeuj is furnished to him who 
lookB for truth and docs not take everything he finds to 
be the truth, only after all other possibilities for the de- 
velopment of an extremely favorable mortality figure 
have been excluded by a serions scientific investigation. 
It is true, the investigator, in constant belief in the pos- 
sibility of reaching a high goal, must C4)lleet facts and 
severely criticize those he has collected, but he should 
not immediately believe in the infallibility of hia coqcIu- 
sions when the facts appear for a short period to lie in 
the direction of his aim* 

Therapeutic statistics compiled in a scientific sense 
must be based — ^as has been proclaimed Innumerable 
times — upon iderUiaU material ^ they must not arbitrarily 



352 PHYSICIAN VS, BACTERIOLOGIST 

change the couditions of the demo iist rat ion (the ma* 
terial ) or ignore a change of impoi-taut factors* How- 
ever, the statistics of fanatics and entbiisi suits never 
consider these priueiples. Prefenibly they utilize hnef 
periods (mouths, single years); they employ with pre- 
dilection the treacherous criterion of the relation between 
cases of disease and reeovei'y (recovery quotient }j in- 
stead of making use of the sure, absolute figures of mor- 
tality statist ies — subject^ also, it is true, to a critical 
exege^s; they operate with other definitions — i.€.^ they 
employ preferably or exclusively diagnostic criteria 
which were not det-ermiuing formeily, and thus exclude, 
with particular scientific thoroughneiiSj all unsuitable 
cases until it is found that properly, upon (he applic^i- 
tion of a new method^ deaths Bboidd no longer occur at 
hIL (That they still do occur is always the fanltj Jic- 
cording to the opinion of the adherents of the new them 
peutic gospel, only of unfortunate external conditions^ 
not to be laid at the door of the nwtkod — of certain cnni- 
plicatious wbichj it is true, the fonuer uuBUccesafnl 
therapeutists were also compelled to combat, or the ini* 
possibility of employing the cure* all method in time — 
a^ excuse which the adherents of the old methodM cer- 
tainly dare not bring to hear.) This method of dividing 
light and Khade unevenly has been repeated inuumersdile 
timers in the historj* of meflirine, and it never loses its 
impression upon believing minds who can not or will 
not understand that most striking new results may 1^ 
resulily obtained even by the mere juggling- trick of a 
new scientific definition. Only the intelligent observer, 
knowing that nature doe.s not advance by bounds and 
leaps, will be fully aware that ncecj^sarily in all cases in 
which suddenly the sum total of all prevailing views 
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appears to have been overthrown, a recoining must 
have taken place of valnes which so tar cotistituted the 
total result, an obscuring, as it were, of hitherto prevail- 
ing items of the balance-sheet. 

We shall later on refer to the first point: the sourer of 
error arising from the utilization of periods that art* too 
short or are arbitrarily chosen ; the other points will 
presently be briefly discussed. Here let us remaik that^ 
in the S4mse of finding a (biological) law which thera- 
peutic dednctions should or mean to be, every period of 
time not embrucing several deeades must, in reality be 
considered too short, 

(hie year is but a brief measure of time for the theoiy 
of epidemics, for the judging of the undulations in the 
history of mankind manifested in the invasions of de van 
tating diseaaes, but, above all, for the determination of 
the value of an influence created by the hand of man^ 
since in these cases the erestaand the depths of Ihe waves 
embrace lustra and decades^ Kince epideniicSj like the 
Invasions of locustSy of cat^^rpi liars, of the development 
of May bugs (melohntha vufffans)^ present inexplicable 
periods of acme and remission. 

Altho every one knows that small figures prove abso- 
lutely nothingj altho every one is familiar with the law 
of lai^e nmnbers, still small figures are preferably em- 
ployed, and even many of thoHe who consciously utilize 
only large figures, hence believe to take this law into ac- 
count, are in error regarding its range, sinc^^ not the 
large figures in themselves, but the circumstances nnder 
which they were obtained, areofimi>ortance- The value 
of large figures depends, above all, upon the factor of 
time — t.f., upon the length of time during which the de- 
tails were collected, upon the duration of the series of 
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oljservation J for five luindrtNi raaes eoUected and an 
iilyr.ed in ten yeiin* iitidt^r homologeous conditions by the 
eaaie observer are of gre^iter KignificHn€5e than tive hnn- 
drwl ejim^s observed during one month in the ainie place 
or even gnthered frtnn everjtt'here, sint^ in the former 
instunce^ quite apart from the more precise weighing of 
valueK^ probably all po^sibilite8 were a<?tlve by which 
figiireH might lie intliienctHl, hence mistakes have become 
adjusted, whereas it is most probable in the secoud in- 
»tan*v that figures obtained under the inflaeuce of one 
and the aanie (one-sided) direction of development are 
HUbjcct to the faulta of small series— i-e., they do not 
sufliciently escdiide aetridenta The i^eliabllity of con- 
cluhioti^ is in an inverse ratio to the time of obgerration 
— ur*y the conclusions remain uncertaiD even If the brief 
oltf^rvation extends over Lar^ territonee and fmmislies 
larige figures. 

A speinal ctnise of error is furnished also by a ccnii- 
pftrison of the flgnres repn^senting the relation befween 
the eases of affection and those of death, respectively th« 
pn>portion l>etwt*en those that liad recovered and tlioee 
Uiat were affected — a detenuination wbicii^ at tbe fii^ 
glaiiee^ owing to its simplicity, appears ti> be sialfieieiit 
to fttmish the only correct criteriota for dedaioa. Row- 
«W^ the appantnl pmnkixiA of the dletom that the refy 
determination of snc^ pereentag^ Fetetiang is the souive 
of error will be amply verified if the noceiialDtx and tlw 
ineoMtMMf <if tlie pnncipln goTCfmuig itligMfffi^ wx^ 
lience the mKieftaiiit; of inductive ibimda- 
Ibr defijiitioiL raspectively ronceptjoiu !&, after aU, 
the CT«alor aad tte mimim of all thl^p^ 
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KaturaUy, a companion of two perioda (or series of 
events) may lay claim to the designation *' scientific" 
only apou the presiunption of the trustworthinees of the 
fonndatioDs, because then every one is in a position to 
test the correctness of the conclusions upon the material 
on hand. The individual cases of statistics, therefore, 
must represent the same quaDtities, respectively units f 
but this they are capable of doing only when the same 
criteria govern the de^ition {in medical subjects 
the diagnosis). Therefore, the reliability of the 
material {for comparison) is in a direct i-elation to 
the simplicity of its acquisition^ — i.e., the larger the 
number of possibilities for definition^ the more 
heterogeneous the material may become^ in spite of 
its being obtained inductively (by exact observation )» 
for the very reaaon of its clajssificatton on the basis 
of a subjective opinioii (diagnosis), the more un- 
reliable will be the comparison on beh^f of statistical 
eonclusions. 

If, for the purpose of scientific investigation of new, 
especially therapt*utie, factors, the number of those who 
recovered is in two series of observation (periods) to be 
compared with that of the persons who succumbed (t.P., 
if the alteration of the quotient of those who recovered 
is to be determined in an unobjectionable manner), the 
pr^umption naturally obtains that the new view points 
do not cause a change of material, that the same criteria 
serve to form the diagnosis, and that the classification of 
the cases is done on the basis of an identical definition. 
Any one who calls every infiammatiou of the throat a 
diphtheria will^ of course— and this can not l>e too 
strongly emphasized — always have the most favorable 
number of reeovene% since one hundred cases of iufiam- 
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matiou of the throat include possibly only ten 
true diphtheria. 

Fox- instance', if the average mortality of diphtheria in pri- 
vate practise, as I believe, amounts to 10 per cent.^t most, 
20 per cent.— the latter physician will have one to two cases of 
death, or, si nee he has treated one hundred eases of diphtheria, 
expressed statistically^ 98 percent, to 09 per cent, of cures; an- 
other physician, who also has had one to two deaths, will have 
(since he makes the diagnosis of diphtheria only rarely, hence 
has treated ninety cases of ordinary inflammation of the 
ihroat and ten cases of true diphtheria) these cases of death 
in ten cases of diphtheria, and he will, therefore, show 10 per 
cent, to 20 per cent, morttility and only 80 per cent, to 00 per 
cent, of cures^.e,* he lost, as is demonstrated with imper- 
turbable log^ic by apparently impartial statist ies, five times 
as many cases of diphtheria than did his colleague whose fav- 
orable results, to those who investigate thoroughly, are really 
due less to the art of therapy than i;o his method of dlagno* 
aie. If the second physician had lost four patlents^ — which 
may happen quite readily— he would have, among one hun- 
dred patients, only two deaths more than his colleague (96 
per cent, against OS per cent, cures), which really is of not 
much account: but the mortality of his diphtheria pat ten ta 
would have been frightful, for it was as high as 40 per cent. 

What, then, shall we think of eomparisona imdertakea 
witli constant and complet«« change of the iiietliodicat 
view- points^ asisM>oft«u the cast; in medicine, sioce a 
new therapy is usually the outcome of dcw systematic 
views. Does there exist any possibility at all of a scieii- 
tilie comparison of two i>enods if in the one install re only 
those eaiSt^s are considered, tlie clinical pictures of which 
pres<?ut distinct features known even to laymen (text- 
hook cafies or types), whereas in the other iustiUice t hoe© 
causes are also counted ius hoiuogeueous in which even the 
moet experienced physicliin is not able to form an o[>in- 
ioti regarding the nature of the process — yes, not eveo 
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whether an infection is present at allf The glory is 
easilj^ procured of having suppressed revohitions, or of 
having cured severe diseases^ if every gathering of three 
persons is called a riotj and every feeling of discomfort a 
disea^se that might be classified iu a c^itegory formed of 
typical cases — hence, is systematically deAned. 



He who at once administers a febrifuge in every rise of 
temperature will have entirely different vlewa regardit^g the 
efficacy of antipyretics than a physician who satisfies him- 
self that the temperature returns to normal in one day with- 
out any treatment in about 80 per cent, of the caaes; any one 
who attempts to have every alight disorder cured by '* incan- 
tations " will gradually become convinced of the aignificance 
of this curative method. 

If a remedy is atijudged the special faculty of being the 
more efficacious the earlier it is employed, and if a particular 
innoicionsness is also attributed to it, then, naturally, it will 
be employed at the least provocation^. ^m in cases in which 
the severity and character of the disease can not yet be 
determined — yes, sometimes not even whetheran actual affec- 
tion is really present. If an infallible and harmless remedy 
against cancer is recommended, very soon a great number of 
individuals, many more than really suffer from cancer, will 
make use of Che remedy, since, besides those afflicted with 
cancer, imaginary patients and a number of others whose 
doubtful condition renders a diagnosis impossible even to 
the experienced physician, will eagerly take hold of the 
remedy. A further consequence will be that the lucky in- 
ventor of such a reniedy will treat and cure an enormous 
number of cancer patients; for there is nothing to prevent 
him from assuming of alt persons who employ the remedy that 
they suiter from the first — hence, not yet fully developed — 
forms of cancer. In other words; ''TYhereas, formerly ten 
cases of cancer figured in the statistics of a given place, of 
which, accor<ling to the diagnostic tendency of the phyBicians, 
between 60 per cent* and 100 per cent, died, now thei'e will lie 
fifty cases of the disease of which naturally only six to ten 
are fatal— i.e., the mortality has gone down to 12r-20 per 
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cent. Now, if a man of science is the discoverer of the 
naetliod, then jubilation over the imposing curative result 
— tlie triumph of science — becomes general^ and only the 
more skeptic and experienced portion of physicianei who for 
the time being; would aacri be an especially favorable mortality 
{u cancer (and other malignant affections) not to the efficacy of 
the remedy or method employed, but to the diagnoaiH, will 
not join the general jubilation, even at the risk of being 
accused of unscientific thoughts, of ignorance, and even of 
envy, 

Heoce^ the modem form of diagnoeis, naturally also 
that of diphtheria, contributes materially to tbeae acieu- 
tific^Uy iaadequate proofiS; artificially obtained, of the 
value of a certain therapy— they might be called im- 
provement of therapy by conceptive or ealcuJative 
(diagnostic or statistic) methods — regpectively to the 
gainiiig of especially favorable r^iUta upon an appar- 
ently unaaaailable statistical basis; for, as uuquestion- 
ftbly every one who shows diphtheria bacilli, even with- 
out other serious manifestations, is at once recorded as a 
diphtheria patient, his recovery is credited to the accouut 
of curative serum^ altbo danger to the patient was pos- 
sibly never present in the eyes of the expert, since not 
the presence of bacteria, but only the character and the 
iQt€nsity of all symptoms, respectively the abnormal 
forms of the reaction of the organism (of the tissue and 
organs) can f Ornish what we call disease (disturbance of 
the equilibrium of activity). Sick is not he In whom 
bacteria can be demoustmted in the cavity of the mouth 
or in other localities (for the number of bacteria is 
legion), but he who harbors within his cells, in his 
tiasues, or in his blood, smallest organisms which e-ssen- 
tiaUy alter the economy of the body and permanently 
diminish activity. 
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Sinoe, under the influence of bacteriological principles^ 
the view- points for statistical judgment have materially 
shifted during recent times, it is irremissible to begin 
every criticism of the evidences ftunished by the modem 
school with a general discussion of the principles and 
methods constituting the weapons in the contention, to 
examine, as it were, the present intrinsic value of the 
coins of scientific traffic. The silver currency of scien- 
tific truth emanating from the official mints of scientific 
values often shares the fate of the currency of the realm; 
the flag covers the goods of lesser value. The coin has 
a high quotation, but not a corresponding intrinsic value; 
it passes only so long as powerful protectors guarantee 
its value which otherwise is fieur less and sometimes 
imaginary. 

But to test the current coin as to its true value we 
must not be determined by the external appearance and 
by the authority that puts it into circulation, satisfied 
with such values, but we must subject every contention 
to a careful test upon the touchstone of calm criticism 
and experience. Therefore, a special criticism of the 
apparently unassailable numerical statements, of the im- 
posing columns of figures, is indispensable, and, there- 
fore, we shall proceed to do so, in that we apply the 
previously obtained view-points to the judging of the 
value of the individual quantities — hence, endeavor to re- 
duce, as it were, indefinite (ambiguous) figures to un- 
ambiguous (denominated) quantities. 

The new therapy is in a very favorable position in this 
respect; for every case of doubtful diphtheria, the mildly 
abortive cases which are sure to recover, and also simple 
inflammations of the throat, may, early subjected to in- 
jection, be utilized as a proof of the efficacy of the 
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method, since the cure — at leastt according to the logic 
of modern theiaiKiutists— proves that the injection has 
destroyed the disease^ even If bacilli may be demon- 
Btrated in the mouth or throat for weeks after. Such 
patients are cured and immune, altho they harbor speci- 
fie microbes; but entirely healthy persons present iug the 
same condition are neither well nor immune until after 
they have been immunized by means of injections. 

Of course, the cases in which the disease is aborted 
are fully demonstrative to the defenders of bacteriological 
diagnoses^ even tho the disease were characterized as 
true diphtheria, merely by the demonstration of some 
few (specific) bacilli^ for such caaea are to the bactcriol- 
ogist homogeneous with those of true diphtheria so soon 
aa they present the connecting-link of systematic classifi- 
eatioUj the pathognomonic principle, the bacillus. 

One aided statistics are still further favored, in that no 
case with lethal terniinationj even if evident diphtheria 
is manifest according to clinicul designation, must be 
charged to the account of failai'es so soon as the bacterid 
ological examination shows the presence of different 
forms of mierobeSj inclusive or exclusive of diphtheria 
bacilli, since only c^u^s of true diphtheria are qualified 
for the method, respectively are subject to the benefice at 
action of the semm. However^ we doubt very much 
whether the cases of recovery are registered quite ^is 
scrupulously as the fatal ones, and whether the mixed 
forma or those which did uot show the diphtheria bacil* 
luH are now rigorously excluded from the category of 
demonstrative cures, since they can not l>e influenced by 
the serum; statistics published thus far do not furnish 
any points in this respect. It appears, therefore, that 
the old form of diagnosis is sufficient in all eases of cure; 
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in eases with fatal terminatioD, on the other hand, only 
those are eonsidered valid which ari^ classified as gena- 
ine by I he most exact l)aeteriologicAl investigation. 
Endeavoti are also had to relieve the serum of the 
responsihility of raises that come to treatment too late, 
whereas failure iii c?ascs of diphtheria which in former 
times also were treated veiy late — ^possibly much later 
than now^wiis mthleasly charged to the ineffective 
therapy of the past. 

To he impartial, endeavors should be made at least to ee- 
tabliah the success that was accomplished in former times in 
all cases of infiammatioQ of the throat— immaterial of what 
nature^— provided they were made subject to careful treat- 
ment on the first day. It will then at once he plain that 
every form of iiitlaramatioo of the throat which is not treated 
until the third or fourth day runs a much severer course, 
because it represents a severe affection from the very begin- 
ning or because it was protracted. Nothing is ever heard of 
any of these considerations ; the quotient of recovery of 
former years is simply compared with that of the years 1804 
and 1805, of which the year 18&4 is of not much account, since 
a general applicatton of the serum can at best be spoken of 
only for the last three months. And this is claimed to estab* 
lish the efficacy of the method beyond all doubts, alt ho 
attention has been repeatedly called to the fact — among 
others, by myself— that the number of those treated for diph- 
theria \n hospitals is nmch larger than for many years past. 

There can be no doubts therefore, that, in the bcLcterial 
diagnoais iii abseTiiiaf which is so much in vogue now, 
and which can not be too strongly condemned* the frequent 
deaths of the very dangerous scarlatinal diphtheria which in 
many places and, in my opinion, correctly so, were counted 
as diphtheria (as scarlatinal nephritis is counted as acute 
nephritial, and which were surely to a great deal responsi- 
ble for the former high mortality, are now mostly ciassi5ed 
separately as deaths from scarlatina, thus naturally again 
placing the effects of the serum in the best possible light. 
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nAbfolute MjHi&Ut3^ &od the Character of the Series— Sigmficaace 
of Undulatiofi« Ln the Re^m of Cpidenuoiog^ 

For all these reasoiia, to judge the value of a remedy 
w« prefer the figures of absolute mortality naturally, not 
to utilise the absolute figures at once for coQclusiona, afi 
vaa believed could be done with ease at the hand of the 
above mentioned Paiis stiitistics, but t>eeaiise the abso- 
lute figures offer the most important foundafious for 
forming an opinion. The absolute number of the cases 
of d^ths representfl the direct extent of damage sus- 
tained by the population by some form of diseflaer 
whereas the determination of the quotient of recovery 
introduces another view-point for judgment; hencej afiall 
figures of ratios, it is subject to the possibility of a sub- 
jective construction and reinterpretatiou of the results. 

It is tnie, the absolute mortality figures may be con- 
sidered as equivalent members of full value of a series, 
of a group of events in constant relation to each other — 
in shorty as the foundation of a scientific conclusion — 
only when the old premises for the definitions i-emain 
vaUd^ and when only longer periods are compared. 
Neither must the (changing) character of the series be 
neglected in the periods to be compared, but endeavors 
must be made first to determine whether the aggregate 
of all the members, or some successive members, present 
special peculiarities, whether certain laws exist which, 
dependent upon the natural course of events impair or 
even exclude an explanation in the sense of the newly 
fonaalated view- pointy because events have previously 
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moved distinctly in a directioii corresponding to the new 
inflnence. 

For instance, if » business concern is improving or declin- 
ing^, and for years has yielded increasing or declining results, 
it would not be correct to regard a. naeasiire employed &t any 
nrbitrary niometit. After the introduction of which the im- 
provement or the decline tiecame« especially apparent, as the 
cause of events the direction of which was manifest to the 
experienced for a long time previous* Special care mudt b« 
had if an apparently sudden change forces us, tm it were, to 
conetnie catisal relations between a synchronous event and 
the course of mortality ; for such conclusions are very unrelia- 
ble if the tendency to a change had been distinctly manifest 
in the nature of the scries, or if the figures of a longer period 
move with conspicuous constancy above or belnw the average. 

That seven fat years are nsnally followed by seven lean 
ones — i.e,j that the directions of development change— 
does not apply only to Egypt, and if the figures of any 
events for instance', of the conrae of a certain disease for 
twenty or thirty years, are at command, it will not be 
difficult to determine the different, distinctly marked, 
j)eriodK of constant rises and declines of the carves and 
of the tolerably regular duration of the individual phases 
of an ef[ual tendency. We shall find that a luBtrum or a 
decade of equally high mortality is followed by eevexal 
years of low death-rates^ and that a low mortality is com- 
monly succeeded by a high one. The undulation is dis- 
tinct even in those cases in which the mortality, respect- 
ively morbidity, of a certain form at last t>ecomes 
extraordinarily small; the curve rarely falls constantly^ 
but it shows exac^rbations^mountaina and valleys. 

These phenomena are naturally most distinctly pronounced 
in end^'miG diseases^ for which about three decades might form 
a period, during which, of course, changes of onomatology 
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must bo carefully considered; for cases which some thirty to 
forty yeara ago would have been desig-nated throughout aa 
typhoid fever, have subsequeDtly with certainty been recog- 
nized and designated as men in git iB, acute miliary tuberculosis^ 
11 re m i a ( cr y ptogene tic)« py em ia. Besides, the g<rrLiu^ ^pi deyni' 
cu^, respectively the character of the disease, must i3e taken 
into account for all forms of the affection ; for it is obvious that 
not all species of disease can at the same time be eqnuUy dele- 
teiriotts — i.e*, decimate mankind. According to my ex:peri- 
ence, there are periods in which the acute* and other periods 
in which the chronic, diseases mo re particularly decimate man- 
kind; periods in which preferably nurslings or tbe aged suc- 
cunih^ and others in which adults or the senile are taken oif; 
periods In which wound diseases^ and others in which internal 
affections, prevail, not to mention wars, which change the 
conditions of morbidity and mortality for dacades to comeJ 

The figures of morbidity, resp^tively the qaotietit of 
recoveriefs are quite unreliable for forming an opinion, 
since the result depends too much upou the principles 
determining the formulation of a diagnoHiSr and, besides, 
other reiisons and proofe are decisive in the diagnosis 
during life than obtain in the statement of the cause of 
death, especially in that based upon necropsy results* 
Aside from the persons concerned as godJatbers or orig- 
inators of a therapeutic method (who in these case^ in 
spite of their desire to remaia objectiv^e, can not^ aa 
partiefi, fully forego subject ivit^O? nobody has any inter- 
mit in making artificial di fie fences in eases of deatlij on 
the contrary, the physician eonCienied is^ in the eyes of 
many laymen, at once exempt from all blame if he h&s 
sufficiently early given to the Jiit^il disease a name which 
breathes disaster* That even the best medical treatment 
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can not save a persou suffering from acut>e miliary ttiber- 
ctilofiis, blood-poisouing, or septic diphtheria, is more 
readily compreLeuded than the possibility of any one 
succumbiug to a gastric fever or a mere angina* But so 
soon as the influence of a therapeutic method is to be 
judged atatistie<illyj the view points of phj^iciaus and 
laymen ai'e changed ; for the cause of death in many in- 
dividuals who pucounibed to operation is given a.s car- 
dijic asthenia or inflammation of the lungs, whereas the 
fatal termination should m reality be laid at the door of 
the operative interference, or, if the operation was per- 
formed too late, to tl)e original disea^. 

The expert must bei-onie puzzled regarding the foon- 
dations of statist ic.s when he notieea that a remarkable 
Increase of a certain affection is associated with an unex- 
pectedly Bmall mortality. For in cases in which an 
increase of the numtter of endemic diseases is actually 
to be attributed to natural influenceSj in which the point 
in question is the development of a true epidemic, the 
mortality, with very rare exceptions, generally rises 
quite considerably. But the conditions are usually re- 
versed in cases in which lasMon or other inessential in- 
fluences participate materially in the size of the figure, 
and in which the denomination of the cases, respectively 
the manner of diagnosis, plays a determining part. 
Thus, according to onr opinion, the marked increase of 
the caeca of diphtheria during the last two years may 
possibly be due to another factor than to the natural 
course of events — namely^ to the new form of diagnosis. 
At any rate, the assumption that we are dealing with a 
natural undulation in the current of the affections from 
diphtheria is not an entirely positive one; it will not 
be proved until after it has been determined that the 
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imjreaiHe m not due to the prilJdpk^^ (»f cluJisificHtton, or 
that the same criteria regarding rubrication ai'e stiU in 
force at present 

Now, it would probabtjT never do to ascribe the unqiies- 
tinned increase of diphtberia patients in the hospitals of Ber* 
Hn merely to external (non*(?&sential) it)fliienues,siicha3tbenew 
laws regarding dck-funds, gi^eater readin**tfs of the public to 
apply to hospitalB, etc., because tbcee figures have also risen 
outside of the hoapitals, which in part may also be due to the 
fear lest a case may be taken too lightly, thu^ keeping it from 
hping disinfected or treated with Be rum. It is not impossible, 
therefore, that here, too, the method of diagnosis plays an 
essential part in formulating the figure of the affectionsi 
however, this can be decided only if it were possible to com- 
pare the figures of those treated in the hospitals for the vari- 
ous forms of inflammation of the throat during the y^B^m 
from 18S0 to l£d5 amonf^ each other and with the figures of 
diphtheria in the respective periods. The comparison would 
readily show, provided mifficient care is observed, whether 
the diagnosis of diphtheria is now made more frequently 
than formerly ^n short, whetber or not it Is more in keep- 
ing with the modern tendencies than that of simple angina. 

It is possible that for the Charite Hospital, for instance, a 
new factor I important for the compilation of the morbidity 
statistics of infectuous diseases, has become active by the 
creation of the institution for infectious diseases^ 



I 



Kosael (De^^mhe med. Wochenschnft, 1896, No, 22), to 
prove the effect of the serunij utilises the results of a 
period covering a nmnber of years (from 1886 to 1896 
inclusive), but he oppaws the jshort em of the Berom 
(in which he includes the year of 1S94) to tlie other 
(eight, respectively nine) years. He gives the following 
four tables, to which we liave added the average figures 
for periods of five and three years^ in orrler to demon- 
Btrate tlie striking diiTereucets of the focmdationB far 
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therapeutic or causal consideratiou resulting from this 
distribution: 

TABLE I 
Admiuiooi and Moftalily of Diphtheria Palienti fai the ChMit^' 



1689 
Jan. 1, 1887, to Mch. 81, 1888 
Apr. 1,1868, to Mch. 81, 1889 

18a«0 

1890-91 

1891-02 

1892-98 

1896-04 

1604-06 



Admiiftd 



lie 
tw 

IflT 
140 
104 
IW 
1«8 
906 









Of f Aese them cUed per annum 
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m 

87 

m 

■** e 
SO * 



Jh jteriodt of 



m 



i, iftnra 



«0) 



TABLX II 



and MortaBty of Diphtheria 
of 



Patient! hi all Hotpitab 









In anntuil average per 
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1886 


10SB 


7801 
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1886 


1788 
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1686 
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688 




609 


lew 


681 




1680 


10S8 


678 


688 








608 


1800 


1708 


096 






A 




1801 


1764 


088 






V718 






1898 


9074 


887 














8460 


961 




789 (!) 




780 (!) 


768(1) 


iss 


IS^ 


801 
4&I 


648(1) 




[746 (!) 





I The bneketa tboiw the periods to which the aTerage refers. 
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TABLE III 
Reported Cu«i uid De»th* of IHphthefta P*^itt> la fterliii 



IMS 

vm 

IBSS 

ism 

1890 

\m\ 

1B8S 
ISM 



Rtpvrftd 



54SS 

4390 

sees 

4315 

SIM 



IttS 

iioe 

1037 
887 



per annum 



tarn 



isei 



1400 



tise 



annum 



1166 
ISSO 



per annum 



me 

1491 
ISOl 



1278 



TABLE IV 

Deftthf from Diphtheria in Gennaa CHiei of mora than 
iS.OOa Iiih«NtMti 



IM 
IB^ 
lies 

lase 

1S90 
1B91 



dbtolute number of dtath* 



tun 

10.970 
10t«l 
II.Blff 
tlJlA 

10 461 

la.aAA 

i«,m 

7J11 



JLuitrtttit 
pet year 



MMi 



111«MI) 



TVienntttm 
per year 



O/ lOujKMi inhaidtantt thtr^ died of 
diphthenfi pfv annttm in tht pe- 
riod pncwnpa«sed bj/ brackeU 





m 








imo ^»-«o 


107 
SB 




10« 


[■- 


J 1 


1<S 


toe 




ILUffi 


S4 

97 
1» 




01 


w 


mflSKD 


m 
n 


77 




9Hn 




9e<i) 



Doubts must arise in the mind of every unbiased stat- 
istician whether years which preeent such a dlfiference 
of figure^ as do the years 1894 to 1B96 of the Charity 
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statistics, Btionld at all be compared with each other, 
either in a favorable or in an unfavorable respect. Here 
it iB necessary^ above all, to wait for the results of sub- 
sequent years; for even comparison of the figures of the 
Charity Hospital with those of all other hospitals of Ber- 
lin furnishes a perplexiug conclusion which was not 
drawn by Kosael — namely, that to the (yearly) figure of 
the eight years' average — i.e., 688 deaths — corresponds 
the figure 642 in the era of the serum of scarcely two 
years' duration. The diminution of the mortality is 
minimal, therefore j it amounta to about 6 per cent, (at 
the Charity 50 per cent. ), and the respective de^h-rate 
is more unfavorable than that of the lustrum 1886 to 
1890. On the other hand, the dec revise of the total mor- 
tality of Berlin, when comparing the bieunium with 
eight previous years, amounts to alx>ut 13 per cent,, it 
is true J but, nevertheless, the mort^ality has not become 
less than iu some of the previous biannual periods (for 
instance, the years 1888 and 1889), which were still 
under the rule of au allegedly inefficacious therapy. 
Such variations should be sufficient to pei*plex even the 
most eager statistician, and caution him to be careful 
re^garding conclusions or to wait before reporting re 
suits. Since, further, it may be assumed that senim 
was exclusively employed in the hospitals, where^is 
in the city proper many cases were probably treated 
differently (and too laie)^ it is more than likely that 
other factoi-s than the aerum must be held responsible 
for the small mortality among those who were affected 
in the city. 

How is it possible to determine the influence of the 
new therapy unobjectionably by the consideration of 
only two yearsj or what is at all to be compared if two 
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periods of five years each present such absolutely oppo- 
site couditioDs of the uudulatious of uiortulily iis did 
those of the last decade, if the morbidity from 1891 to 
185l5j inclusive, rose from 3,504 to 6^106 patients^ wherein 
from 1886 to 1890, iuclusive, it dec 11 ued from ii,9f»8 to 
i^lf>Of It is impoKdble^ if comparisotiB are at all to be 
made, that Buch a compariBon should be utilized to jutl^ce 
the tlienii>eulic Lufiueiicesj for then the conchisiou would 
be reached that the treatment of the y^ir 18H6, during 
which only 1,032 patients died of 6,968 that were affect- 
ed, was incyomparably better than in 1890, when, of 4,586 
patientB^ 1,601 died. Since iu the two years 24 per oeut 
(respectively, 35 per cent. ) died, it follows that the thera- 
peutic measures had become about 50 per cent, leas ef- 
fective during the last-named year. Since, furthermore^ 
mortality iu the ye^r 1893 amounted to 3S per cent,, and 
was 8tin 27 per cent, in the year 1894, during which the 
serum was allegedly used e^teusively and with good suc- 
cess, we can not really Bp#aik of au influence of the serum 
at this period, since mortality had ouce before (1886) 
been brought down to 24 per cent. Whenever such ex- 
tensive undidations exist, comparisons of eiugle years^ 
or even of short periods (from two to three years )> at© 
not possible at aU, since conditions of a different gcaei^ 
character, of an entirely different tendency of reaction 
and predispofiitionj are too apt t-o be compared with each 
other. 

For Instance, if the fig n res of all the Berliu hospitals 
(Koesel, I. e., Table II. ) for two lustra each it re opposed 
to each other — hence, the years from 1886 to 1890, inclu- 
sive, and 1891 to 1895 — the differences wonld become 
bUU more evident if 1885 would be included, as the real 
fiood-tide of this i>eriod for Berlin still occurred during 



« 
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that year — we obtain, with 2,998 respectively 3,787 
deaths in the first lustrum, an average mortality of 599 
(considering six years, it would be 631), for the second 
lustrum, with 3,696 deaths, an average mortality of 739 
per year — i,e,, a considerable diflference to the disad- 
vantage of the last period — so that the serum must 
prove a great deal more useful to reach the mortality 
of the period without serum. Likewise is the mortality 
of the last period for German cities of 15,000 inhabitants 
and above (Table IV. ) still unfavorable. The figures are: 
For 1886 to 1890, 67,156 (per year, 11.431), and for 1891 
to 1895, inclusive, 60,807 (per year, 12.161); and even 
the improvement for the years 1895 respectively 1894 is 
only apparently so very prominent, because 1893 had an 
immensely large mortality which, in the natural course 
of events, Wcis bound to be followed by a considerable 
decrease. Whereas, namely, the average mortality of 
1886 to 1892, inclusive, amounted to 11.429, that of the 
year 1893 was 16.557 — ^hence, about 50 per cent, higher, 
and still over 30 per cent, above that of the preceding 
year (already conspicuous by a more marked relative 
mortality), a fact which more than explains the de- 
crease in 1894. Even if we consider periods of three 
years, the death-rates for 1887 to 1889, inclusive, are 
33.031, for 1890 to 1892, inclusive, 34.764, and for 
1893 to 1895, inclusive, 37.958 ; hence, in spite of the 
alleged action of the serum, the greatest mortality of a 
triennium. 

Besides, the examination of the same Table IV. (diphtheria 
mortality in cities of 15,000 inhabitants and above) evolves 
the remarkable fact that the absolute number of deaths has 
risen considerably, whereas the death-rate, calculated for 
100,000 inhabitants, has materially decreased— namely, the 
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average for 1886-1880 for 100,000 inhabltaDt& ia io8; for I8f?0- 
1805, 93; so tbat the absolute number of deaths (see above) hau 
increased by about G.3 per eeut., and the mortality perlOO,iiC10 
mhabitante has decreased by about U percent. This differ- 
ence is quite as conapkuotis if we omit the last year; for then 
the absolute figure, w& against the Ar&t lustrtinip has risen 
from 11.431 to IS.209 (hence, by IQ per cent,), whereas the nior- 
tality per 100,000 Inhabitants has diminished by more than 4 
per cent J This fact also i» probably a proof that traps are 
concealed in all statistics* and that even the statistics for 
100,000 inhabitants offer contiiderable differences regarding 
their explanation as against that of the absolute niiuiber of 
deatli9» At any rate, the ratio that results in this instance 
proves tbat the population of the large cities has increased 
more rapidly than the mortality of diphtheria, and that every 
reduction of the absolute figures to another scale necessitates 
new researches to arrive at conclusions. It is not possible at 
at once to deduce from an Improvement of the death-rate for 
100^000 inhabitants that the therapy or any other artificial 
facb*ir must have been active in the pi-esent sense. It is 
probable that the increase of the city population was due to 
individuals who are less inclined to become affected by diph- 
theria — i.^., the population has probably increased principally 
by the addition of adults, unless still other factors are active, 
which can not at once be determined. 

How little determining the handling of gtatistics ia in 
the 1 J audi* of the adherents of orothenipyj of how little 
importance are some few loeal occuri-enceB, is also proven 
by the following tablea of diphtheria morbidity and 
mortality — comprehensible e\^en without any comment 



I 



i CalctiUt^tl tot perlodB of three yeiira^ Ibe fl^rureft per 100,000 Cot the llrct 
period rSf7-*B(l) »re 811; for the secotid rflO-'ftf', 28B; for the third ^^»8^'fi6>, 3H4; 
tbe abkoluie flifurek, It.OjO, n,GiiH, &ad It 05^— bence, absolutely lucoiiirueiit, 
! tti» first llgiii^it fuitu & rLAlnff ftHrie"^, the ^t^cooJ on«H. a dectlaiog i^ripft, 
« dlHtitiet ■pproochiuBnt of tUe< f^^gni^A p«r IdU.OOO ertncea thai the 
prevallUiff form of the fomuliuD of mDrtallt/ fl^urefl ta «bout D«arliig m, 
ehaagc, rvspocUvely oomoa to a itAiidHtilL 
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---ill Brealau, for which I am indebted to the kindness 
of Dr. Keefej director of the Statistical Bureau : 



Cwei luid Deatfu from Diph- 
thertai in tli« CMy «t Bi«il»u 



Duilu In tli« ^l«rheUi«eii Hoi- 
pital in Bretlau ' 
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ThiB table illostratea plainly how careful we must 
be with conclumoos from analogy, for the results show 
nothing of the effect of the serum which was certainly 
considerably used in 1895. Bat it demonstrates how 
difficult it !fl to compare short periods and different 



1 We wlHh to aute that hem oDly the number of cams tr«at«d tn the AJler- 
hellti^eti nosplULl i« reported^ because the Cih>M« reported by IhareinftlblDg ho*- 
pttals,eTeii In the tnHt histruni. do not junoust tomorethAii 10 percent. — heao«, 
ito Dot hif!u(^[ic8 the resmlt In uiy notEoe&ble manner It should tw 8t&ted, fur- 
ther, regarding thv im;rpns« jq tbp dumber of Inhflbitanta, that an IbL-rPA^e per 
lUitnim of about 10 per cent, miut be aanumed— hence, about S per cent, per 
year-4o that the figiireB tm eiTen for the third ttiHtruni, If (t liid^lreil to make 
thJj coirectfOD, are by the cwrrespondliig perceQiaK^a too hijch. Tfaereforv, as 
Bi-e^iilau eounted about one third more InhabltanU lu 1835 than (t did In 1380, the 
number of deaths for 18^ should, ceteri* paribtu^ be tieduepd lor exact compari- 
son- 'i.r,^ not ilA atiould be taken^ but about HI, and for the precedlui; year 1%, 
etc, \ therefore, high death-ratei ivbtch aurpaiu the moat farofable mortatlty 
<for laso) by more thai] double, reRpectlvely three limea. 
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localities, since the period lS86-18fJ0, inclusive^ preseata 
relatively enormous mortality figures^ and the mortality 
of Breslau during the last two lujstra shows the e^nTerse 
of the proportion of average mortality of other large 
cities ^Table IV. of Kosael), which presents an increase 
(of 19.20) in the last lustrum, whereas the greater mor- 
tiility for Breslau existed in the last but one luslrum 
(pixjportion of the two lustra, about 10.7). It demon - 
strati^ ilually, that diphtheria in Bre^au took an excep- 
tionally favorable course in the years 1 881-1 883, The 
table proves* further, that the year 1893 was the worst 
of the last lustrnm, and that — hence, according to former 
expejiences — ^a decreaiie in the number of deaths during 
the subsequent years could Ik* pit)gnosticated with a cer- 
tain di^ree of prolwibility — I.e., figures could be looked 
for which better corresponded to the average of the other 
years of the lustrunu 

How tibsurd it is t^ utilize any brief periods as a prcHif of 
the Bignific&nee of therapeutic meoeui^es is ^howu by & glance 
at the table of deaths from diphtheria in the AUerheiligen 
Hospital, From 1888 to 1802, when this dlviBion was under 
my direction, the mortality had gradually decreased by 50 
per cent., whereas it had quile oa euufitantly rlseD during 
the preceding years. Subsequently, in I8ti3, it very nearly 
doubled. Can any one serioufily beHeve that thera{>eiitic 
Influences were determining here? Those who examine the 
statistics of fifteen years without being prejudiced must 
assume that souae factors are at work which are not known 
to us, and which are as tittle dependent upon our measures as 
the changes of the weather. It ia true, better conditions ap' 
pear to become prevalent again also for Brefilau; let it be hoped 
that the mortality will now approach that of the favorable 
lustrum from 1880 to 1885. The principal action of the serum 
will, therefore, probably oecur for this city during the next 
two years, whereas, in Berlin and in the western part of the 
country, in which districts the source of the epidemic was an 
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eDtirely different one, according to the statistics, ithfld taken 
place during the preceding years. Hence, sucb statistics 
must be utilized only if a long BerieB is known which shows a 
certain chat-acter; only then will it be noted what accidents 
obtain in determining the results of brief periods. 



Nearly all these points have often been diaeuaaed; 
however, these object ious to the current method of utili- 
zation of figm^a have created bnt little impreamou, since 
impatience urges rapid deinonstnition, since the criticism 
of statistics Ls not everj' one's forte, aod since two bare 
numberH represent, in the eyes of the majority, so strik- 
ing a proof that a whole series of most serions objections 
to their significance, dictated by experience^ are not able 
to disprove it. 

It has prol)ably liet'ome clear from these discussions 
that we consider the atH)ve mentioned mortality statistics 
of Paris so particularly important, l>ec^use they famish 
absotate figures of death-rates for a long period, and they 
shed a proraincDt light upon a source of error which as 
yet has not been sufficiently taken into account^ — namely, 
the erroi-s resulting from the extreme shortness of the 
periods compared^ which very -frequently have rendered 
the most careful calculations worthless 

If simply the last two years of the statisticB, the ter- 
miual members of the series^ are compared with the first 
ones, as was already done, then, it is true, the conclusion 
can not be avoided that the mortality has greatly de- 
creased since the use of the serum. But, if we were to 
infer that it had been decreased by the serum, we would 
judge very superficiaUyj because we omit to investigate 
the general character of the former periods^ and to deter* 
mine whether a distinct upward or downward tendency 
of the figures was prevalent 



376 PHYStCIAN VS. BACTERIOLOGIST 



If, namely J in the statistics that concern lis here, we 
oonaider the years previous to 1895, we shall see that 
except the year 1B92, which equalizes, as it were, the 
markedly favorable course of the affectious iu 1891^ thus 
preserving the average difference of the arithmetical 
series— mortAlity moves iu such a distinctly descending 
serieB as may well be imagined. The mortality which, 
until 1889, still averaged 1,840, was only 1,009 in 1894 — 
hence, had de<-^re4ksc^d by about 45 per ceuL in comparison 
to the maximum; so that this fact would lead us to 
iufer a fti>ecial efficacy of our methods during the two 
last lustra, provided such au loferenoe appears at all 
justified for au epidemiologist who must consider the 
laws of periods and uot the isolated facts of brief spaces 
of time. If, further, the conspicuous decrea.se from 1893 
to 1894 is considered^ — it amounts to double the decrease 
from 1892 to 1893 — it would have been possible to pix>g- 
Dosticate for the year 1895, simply from the knowledge 
of the serie«j a diminution of the caBcis of death by 514 
(twiee 257); of courae, pro\idiiig the persistence of the 
same conditions, and provided that no unforeseen events 
oceurred which abolish all human dednetions. The de- 
crtufcse of the deaths by 514 woidd have I'esulted iu a 
mortality of 495 eases iu 1895, whereas in reality only 
435 deaths occurred — heuce, even a few less. This differ- 
ence in itself is iusignifieaut; nor is it of great impor- 
tance, iu view of a declining scries as distinct aa the ooe 
here determined. 

If through several members a series has acquired & c^rtein 
constancy in one or the other direction, then the probability 
is at hand that the character will remain the same alao in the 
following members, as within certain limitfi ia the case alao 
regarding the persistence of equal conditions of the weather. 



a 



I 




OROTMERAPY AND STA T/ST/CS 377 



After it has rained for eight days in suceeflaiort, the probabil- 
ity ifl quite great that It may rain two days more, but it 
would be wrong to extend this proposition to longer periods; 
on thia contrary, it JB much more probable that fine weather 
will follow after the rain has peraiated for fourteen daya^ 
But, naturally f there exists no absolute certainty as to the 
validity of such assumptiona in any domain^ since the great 
distinct undulations, thefouudationsof the phenomena which 
we look upon as following a certain law, are possibly secular; 
they re present the equalization of the small ot»cillationa 
which we, in great near-sightedness, are fain to regard as the 
expression of biological l^ws. In the realm of medicine the 
same cons tc Hat ion may possibly not develop until after three 
to four decades, if for no other reason than because the con* 
secutive generations are not homogeneous, but correspond to 
systems of undulations of dififerent extent and form* as is 
expressed in the manner of the vital manifestations, respect- 
ively in the faculty of reaction, in the physical and mental 
domains (plethoric, anemic, nervous constitutions us the 
average types, special forms of the trend of thoui^ht that are 
best gathered from the catchwords of that particular era, etc.) 

The difficulty of formulating laws of morbidity and 
mortality for individiiiil groups of disease which, after 
all, correapond to an artificial system, is all the greater 
because it inay be possible that quite different couditiouB 
may prevail at the same time in different sectiODfi^ 
country and city, province, state, coutiuent, as also in 
the various races and nations, in consequence of external 
or internal, economic or other influences, so that ia oue 
country the inhabitants of which are not yet predispoeed 
to disease of a given form, any protective measure is 
effective, whereas the inhabitants of another country suc- 
ctuub, DO matter what defensive arrangementB are made 
to ward off disease. (Compare the course of cholera in 
the liist decade in the various states of Europe. ) In the 
same manuer it may be observed that measures are effect- 
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ive in one state which, in another tvoixntry and at another 
periodj prove themselves to be entirely inefficacious^ 
so that absolutely contradictory results are reaehed in 
comparing long jieriodsof time (hence^ one learns to ree- 
Qgar/j^ the doubtful value of such measures) ^ whereas, on 
the basis of the material of too short a peri otl, we usually 
be<'onie eonvince<i that a nation or a district has remained 
free from the disasiter that affected another part of the 
world mMp by the institution of certain protective 
measures. 

Rarely only will the undulation of a raovement become 
so great that it affe€ts the whole humanity with equal 
vehemencej and shows that, in the presence of certain 
elemental iufluenca^ '— *ven if tliey are not as demonAtra- 
ble by our methmls as are the currents of the atmos- 
phere, enormous volcanic eniptionSj inundations, op great 
flnetnations of temperature — all diflFerenees of race, of 
country, of position, of age, cease without it l)eing neoes- 
gary in such cases to assume an infection, a transmission 
from one individual to the other, along the route of cul- 
ture and eorrefipouding to the rapidity of traffic. Neither 
did cholera e^-er travel in the train of caravans, nor does 
it today speed with the rapidity of railroad tmins^ quite 
as little as it heeds the actual toll gates and defeusive 
measures which are erected to oppose its entrance over 



■ E?eD if inflluencejj can DOt be measured hy our methodit^^.f ,^ if tliey eetr^ 
.<iputid la motd iiUnuie currtrntn atid etimulittloiii whtcb as jet Laro no d«iiMn- 
Ktmlil'j (iiiaM>i>f*fTL*ct!i upon the eJEfemiLl mefliii, rri pecttf-eiy thf^ tDstnunestn 
used fur niDQ^idu^— we are not jjiiiilJIlHed ia denjinf;: llie exjut^'ticct nf isach 
tiiflu?ti;:'i*» Wtth V.B same Jiuiiiflcat:oti vr« might IndH ufuu Qi" irit«'-!tt . uf 
» pUoto^'Psphli? pUte expose*! ta Ught, Ih?:jj!iu* fbe impry«siif»u of 1%tit wj^ iK^t 
percfsptlhli* t > uok, or b^. caus^ no elenipntal events coIncJd(!d «rJt i tb>3 illnntina* 
IICKt. And jet Uifh m nut«9t impulse « of light disiurb the eonn: ttJi on i C tlm 
•iciuiitJT« ]ay«r mnm rtiark^Hlly tliuu the mo^t irEdlfrdt fnreea of ondujv. n ImrH- 
cmn« or an earthquake— in Aut^ue^fii wbich the atron^gviBi: bulldiiic» ftrv uuAbk' to 
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the highroads and through the ports of entry of traffic 
— not unlike the person who would bolt doors and win- 
dows to protect his barometer from the fluctuations of 
air pressure. 

Tho the inclination prevails to-day, in the era of solu- 
tion of all epidemiological problems and of the victory — 
apparently equally well secured by strategical and tac- 
tical measures — over the majority of epidemic diseases, to 
pass unhesitatingly from such antiquated views (and so 
little confident regarding the display of our power in the 
realms of prophylaxis and therapy) to the order of the 
day, it would be well, nevertheless, for the very reason 
because we are so sure of our points, at least to remove 
all uncertain foundations for demonstration, in order not 
to present to the opponents of the victorious cause 
handles that are but too convenient for their attacks. 
Care should be had, above all, not to utilize the ephem- 
eral results of insufficiently long periods for statistical 
decisions as to causal relations. It is, to say the least, 
hasty, in view of a series which so unquestionably shows 
the character of natural decrease of mortality, to draw a 
conclusion as to the sx>ecial efficacy of a new, hitherto 
inefficacious, factor — namely, a curative serum — since 
there can be no question that radically different influ- 
ences must concur here to shape statistics. 



m 



Ctiolo^cal and Therapeutic Crron Resulting from Deficient 
Knowledge of the Law of Undulalioii 

From the philosophic standpoint of an investigator it 
is deplorable, from the standpoint of the critic of human 



38o PHYSICIAN VS. BACTERIOLOGIST 



frailty it is conceivable, that the BmaUneas of the horizon 
or a peculiar idiosyncrasy of the weak chihlreo of iiiau 
of boasting of the aecomplifihment of pnictieal results iu 
the rule over the laws of nature, continually becomes a 
cause again of aacribiug the origin of certain events 
which take place in relatively short periods to human 
agencies and not to the prevalence of natural processt^ 
which accidentally (or legitimately) coincide with the 
tendency of our endeavors. We are, as it were, still on 
the stand point of aboriginal peoples^ the raedicine-men 
of which crejitc the belief that they are ciipable of chasing 
away, with their drums and conjurations^ the moon, or 
an evil spirit obscuring the sun. 

This tendency of ascribing U\ human agencies what 
hsis long been prepared by naturej and to regard proc- 
esses, upon the course of which human actions exert but a 
small influence, as the exclusive result of human pix>d ac- 
tion so soon as the desired result takes plaee — i.e., so 
soon as the trend of events is in the direction of our in- 
terference, or, more correctly, of our wishes — this tend- 
ency of overrating human influence is *?qually manifest 
in favorable and unfavorable re-sults, in that certain indi- 
viduals who stand, as it were, at the bifurcation of two 
roads and as the first are forced into the new — good or 
bad— direction, are either, according to the final result, 
celebrated as heroes or stigmatized as traitors. This 
applies to physicians who endeavor to rid state and 
society of evils, and also to those w^ho attempt to accom- 
plish the simie end only iu the individual j the inclina- 
tion prevails to attribute the favorable course to the 
keen perception of the physician, the unfavorable one 
to his lack of knowledge. Iu the same manner as a rem* 
©dy is considered an antipyretic t>ecauae, administered 
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immediately before defervescence, it appears to be 
the Bole cause of the chauge, in the same mauuer as 
often an aggravation of the condition is attributed to the 
therapy adopted instead of to the natural course of events, 
so runs also the trend of thought in epidemiological and 
social affairs. The inclination predominates to trace the 
origin of an epidemic to lack of ijrecautionary measures 
toward the tranisniiasion of germs, to attribute the pro- 
tection to the rigidity of defensive arrangements, altbo 
experience teaclies every day that this conclusion is a 
fallacy, since a fire does not ensue every time sparks are 
droppedj but only when combustible material is at hand^ 
and since experience proves that only a small minority 
of ludividuala are in normal times in this sense predis- 
posed to disease by infection. 

Cholera germs are undcmhtedly always present — fkt 
least, in India; for the tmffic from ludia to Europe is 
approximately always the same, and is carried ou in the 
^une manner. The gatherings of pilgrims in MeecA are 
approximately of the same number, the pilgrims come 
from the Siime sections, and still great epidemics occur 
only tpntparariltf. Patients with scarlatina, measles^ and 
diphtheria, and germs of these diseases— if the affections 
are traced to such causes— are always present with ns, 
but epidemics are comparatively mre^ie,, these mala- 
dies have always shown distinct exacerbations and remis* 
sioDs without, however, disappearing entirely^ — at least, 
in the larger cities. Whence these differences! Are 
they due to the efficacy or inef!icacy of our prophylaxis, 
to the power or impotence of our hygiene and therapy f 
Is it possible that the allegedly beneficial measures of 
disinfection and isolation are sometimes handled too 
carelessly, and does it require more experience, that of 
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disaatef; to become wise ! It is di flieult here to bring 
about unanimity of opinion^ altiio the conditions are 
sometimee sufficiently transparent to allow of an impar- 
tial criticism of cause and eflfect. Every one interprets 
the facts from his individual standpoint. Men of action 
and of tangible causes believe th&t there is still not 
enough being done; others maintain that matters always 
run their course iu the same old way, in spite of the 
strict observance of the well-known measures. 

The conditiom in typhoid epidemics are primarily 
to be considered in this respect; for they especially 
served always the purpose of furnishing, ac-cording to 
the prevailing st^indpoint^ proofs for every theoretical 
opinion. 

Let US consider the conventional course of events as it 
has frequently taken place before our eyes* Kot until 
after » large number of affections has been determined 
(hence, after the etiological factors of typhoid fever have 
acted most energetically for some time), measures against 
the epidemic may be adopted; i.e., only the sudden dis- 
semination of the affections suggests the dangers of an 
epidemic, arouses the minds and incites to action, soon 
leading to favorable resultei In other words^ because 
soon after the determination of the presence of an epi- 
demic, and after ordering the discontinuance of the use 
of the water employed so far, or after other measure^ a 
standstill, or even a diminution, of the epidemic can bo 
noted, it is actually believed that the Hioloffical /actor 
has been removed; for how else could the decrease iu the 
number of affections be explained t It is not considered 
that the occurrence of a greater number of affections^ 
which jnatifiea the designation of an endemic or epidemic 
of tj-phoid fever being present, can not, in the most favor* 
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able ease, be expected until four weeks after the begin- 
ning of the action of the epecific micro-organism, or of the 
typhoid toxin (if this expression is to be chosen), or 
after the operation of any other uukuowu factors, since 
the incubation period lasts about two to three weeks, 
and a lightning-like rise— 1.^., slnialtaneous relict ion^iu 
all persons affected is very rare, because at first those 
individuals are attacked who are predisposed and snbse- 
quently those that are less so, and because the d^ree, 
respectively the manner, of the reaction^ — in short, the 
distinctness of the manifestations^is not equal in every 
instance. Because, further, it is not considered that 
only a comparatively small percentage of the population 
is usually affected in the general course of epidemics, 
and tbat^ hence, in cases in which a great many persona 
have succumbed to the noxious influence, the noxa has 
frequently already ceased to be present or its power 
is about to become extinct-— because, therefore, the fact 
is lost sight of that tlie noxa a« well as its products 
represent stages of development, i.e., au undulation with 
acme and dee re men turn — we fail to remember that also the 
natural factors may, long before oui* action cx>mmences, 
have begun to operate in the direction of our endeavors. 

Of course, the development of events can only be 
gradual— *.<?., the undulatious will be recognizable in the 
conduct of the affected popukition even after the extinc- 
tion of the actual noxa (as the waves are visible on the 
water after the stone that caused them has snnk to the 
bottom); it will always take some time, about four to 
six weeks, until complete repose is established. 

80 long, therefore, as the principles of scientific iuvestl* 
gation and demonstration are not more duly considered 
in determiaing etiology of typhoid fever — in objective in* 
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ductive investigatioQ^the foundatiouB are entirely unre- 
liable for the usual €onclusioa that the drinking-water ia 
almost always the cause of becoming afiTected by enteric 
fever; yes, the same methods of inference may be utilized^ 
acxrordlng to the prevailing fashion, with apparently the 
same certainty, for the determination of any other etio- 
logical principle — ue^^ the method which has become 
customary of late to demonstrate the etiology of typhoid 
fever is of about the same power of evidence as the con- 
elusion that an iucautation prononueed when the tree« 
are in full bloom is the cause of the destruction of the 
blossoms occurring two weeks later according to natural 
laws. Whatever may be done upon a sudden accumula- 
tion of the typhoid cases during the acme of the endemic, 
it is sure to cause the termination of the disease in four 
to six — at mosty in eight^ — weeks j for every experienced 
phyaician knows that the sudden rise in the number of 
certain cases of disease^ which is culled epidemic or en- 
domic, always continues for at most six to eight weeks, 
Ihat usually an increase takes place for only about four 
to six weeks, followed, after a short halting at the acme, 
always by decreaae, unites most abnormal conditions, 
such as occur only once in centuries, upset all experi- 
ences. 

The decre^e of typhoid mortality (which the experi- 
enced were able to pert-eive as early as at the end of the 
seventies) was first, in fantastic overrating of medical 
art, attributed to the t>eneficial effect of hydropathic, 
later to that of pharmacologic (antipyretic) therapy. 
A determining factor for the decreasing morbidity of 
typhoid fever was considered to be the impro\'ement of 
hygienic conditions, and, alwve all, the introduction of 
aqueductS; immaterial whether the water was obtai&ed 
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by filtration of river water' or by means of conduils 
brmgiug the water from wells. But to him who con* 
sidered the ioflueuce of the jKiriodsr— respectively, of the 
undulations, of epidemics, it was obviona from the begin- 
ning that certain influences were already at work for a 
change of conditions for the better before the hygienic 
arrangementa referred to could attain any effect* 

For Breslaui for matance, Jacobi^ determined regarding 
typhoid fever that the mortality (\t is true, with certain fluc- 
tuatione) has perceptibly decreased since 1808, and even quit« 
essentially bo after 1873, and he arrived at the conclusion 
that, for the time being, neither the influence of an improved 
therapy nor that of the numerous prog^sses reganling hy* 
giene of water, dwellings, and soil, can be shown to have been 
responsible for the flgures— so perplexing at the first glance — 
which state the betterment of mortality and morbidity. This 
concluBion may be endorsed according to other experiences, 
because the same decrease of morbidity and mortality is 
manifest everywhere, in small towns and in the country, in 
which an actual improvement of therapeutic and hygienic 
conditions is quite out of question. A connection between 
the extinction or the outbreak of epidemics and our hitherto 
employed methods is proved as little, in my opinion, ns the 
connection that the victory of the German army should be 



J In contradlfitlnetion to former TiewH, HTBr vKter (ifc tft pret€nd«cl that Lhls 
waLer can ni>t be sufHclently Altered) wblufa for more tban a dticacle wait 
ciaimml to bav© fumiitlmrl h> j^Jeoic Advantages, in thla sra gf the t-otnuiA ijacil- 
tu* Is A^iD coniJdere^i the rocit of all t^vQ, aad (t \A proclaimed that nothing: 
but the utilization of frouodwater will annwer hyi^ecijc pHftclpIeft. Why not 
flnit adduce puaitlre etidetice that cholera trarela along water routes, or that 
infection takea place principally by water r Tha fact that ttalloni become taore 
freqiientlj aiTected- provided ft \» irui*— tlian otlierfl maybe due to quite a 
nu:nber of oth jr posalUDitiea, th» prcluaioD of which hi not at eany an \m aa- 
flumed by the advocateB of ih« driiik'nj-vrater thMry. 

* J. Jocobl, Ek;ltrig« xur inediclcisehea lUlniatolosle uad StattstUt, umtassend 
die wichiigtittiii Elt^meate eln^r hygtet!il!4ct]en Local -Statist! k di^r Stadt Brealau 
{UaMlitaUon&Khrift), Brf>ii]au, 1879 [Contributionit to tacKlIcal Climatology 
and SUtlntics, comprising th« meet knportaiit elemeDts of hjgieDlu local 
Vteilitke of tb« city of BresUu]. 
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ascribed to Ibe speclElo drill and not to a ctuiiiber of verj im- 
portant other factors; for here aa exceedingly important 
part is played by imponderables— influences which for the 
time being are fctill beyond the power of oup knowledge* 

Henc^ I believe that particularly the critical statistics 
of diphtheria mortality are of a general instructive sig- 
nificance^ sinct^ they show that the action, which very 
nearly conforms to a certain law of erternal influences 
nnknown to U8, is already effective in that direction 
which is aimed at by friends of humanity and by phy- 
sicians through hygienic and therapeutic measures, A 
constant undulation obtains also in the realni of disease^ 
because the change of external and internal conditions 
of life, the diversity of the different genenitions, and even 
the significance of quite loc^l effects, are greater than 
he is fain to acknowledge whose narrow mind believes 
it-self to have penetrated into all mj^teries of nature. 
Only deficient recognition of the limitation of our in- 
ferences and the inclination to yield, in defiance of ex- 
perience, to the imposing impression of bold assertions, 
are to blame that^ in cases in which it is still a question 
of asc^rtiiimng the cause of the events we preeipitately 
consider our interferences determining, instead of care- 
fully investigating the natural course of events^ or of let- 
ting the facts of experience (after the lapse of sufficient 
time) speak for themselves. 

Kothing is more readily conceivable, but nothing more 
erroneous^ than the desire that something must l)e done 
under all circumstances. This proposition is valid only 
in case we are actually masters of the conditions when 
we poaacsa a true insight into their relations, Not he 
who claims to l)e able to accomplish this, but he only 
who is able to prove his contention scientifically is 
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entitled to interfere. However, proofe of the efficacy of 
our interferences can not be adduced, as is usually done, 
in that the most o&ri'ow*, timely, or local processes are 
considered dL*tenniniiig for the course of events, simply 
because they happen to occur within the uari^ow visual 
angle of the ob8erver—t.^., in the direction of the aim 
of his endesivora. Such a proceeding re-sembles too much 
that of the gnat which, when it appeared that the eflbrts 
of the horses were unavailing to drag the heavily ladeu 
hay wagon, fl*tw away to ease the load, and triumphed 
over jts influence when the wagon was at last 8et in 
motion. 

Statistics unquestionably furnish reliable foandationa 
to determine certain analogies in the phenomena, which, 
however J we frequently designate, erroneoiislyj as the 
expression of legitimate conditions, since the period for 
jndging is mostly too short and the material suitable for 
truly 8c-ientific purposes m not easily procured. To ob 
tain this solid foundation, ftt for couclusive arguments, 
the true measure of phenomena, it is not sufdcient, as is 
erroneously believed, to execute merely the simple arith- 
metical calculation correctly — ^to operate with the figm'es 
representing the results of the difTerent series of observa- 
tion as with indeiiuite quantities. Any one is in the 
quagmire of error who believes that he fences the clear 
and comprehensive structure of a simple arithmetical 
problem when encountering an impartial grouping ac- 
CO! ding to correct principles, and adequate amounts of 
figures, sufficient now to allow the simple technical ma- 
nipulations to bt^ done by any one* Important as it is to 
group the figures correctly, and to set up the various 
view -points to criticize them (to consider, as it were, the 
tactical and stiategical r^uirejuents), still all efforts are 
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in vain if the material is not reliable, if every factor of 
the calculation — ^ich individual tactical unit, aa it w<?re 
— is not of an established value, and if the nnits consti- 
tuting the larger figure are not well-defined quantities. 
To obtain these reliable units is one of the most esiseiitial 
difficulties of the statistical strategist. The strategicsil 
deployment (the strategical grouping according to the 
different viewpointH) is rapidly acc^jmplishHl, esjjecially 
on paperj but the building up of the individual factors^ 
the fonnation and the examination of the material^ re- 
quims considerable time and labor; yes, theobtiiiningof 
the material appeai-s to t>e impossible so long as the 
handlers of the raw material^ the collectors of the anita, 
are not awaie of the importance of their office and of the 
importance of objective criticism for the determination of 
simple values. 

Unfortunately, therefore, many statinticians reeemble 
high gifted generals who lead a wretched army to battle: 
it is not their fault if their great combinations misciury; 
the blame remits with the material which docs not oflfer 
any security because the units — the individual members 
of the army of figures as well as the ones of real armies 
—and the larger figures (the higher units) do not repre* 
gent solid valuea. 

The elaboration of a scientific proof from statistical 
material requires time and patience, as does that of everj" 
structure, whereas the merely ephemeral decorative or- 
namentfj ai« rapidly finished. The unsteady structurefi 
of optimistic statisticians are rapidly destroyed j they 
deceive the superficial observer, but the lack of stability 
of their foundations is betrayed by the rapidity of their 
coustructiou. Any one who means to demonstrate the 
significance of a therapeutic method— heuc^ the influence 
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of our interfereti4% with the coarse of dise^sea — st the 
hand of material collected within a brief period of time, 
must not be in doubt regarding the duration of liiB con- 
stmction, ho wetter glaring and eflfecttve the mpidly 
created work may appear. The very form and rapidity 
of his demonstrations are certainly suflSdent to arouse 
the suspicion that he is less intent upon scientific con- 
elusions, which are Banctioned in matters epidemiological 
solely by the fiictor **time" than upon imposing itsser- 
tiona* The dictum^ '' Nanum prenmiur in annuni^-^ holds 
good for the statistical confirmation of the rules of 
etiology and therapy more than for other matters. 

The contention is fully justified that a new method in 
therapy will appear the more efficacious the farther the 
ev'ents announcing a reversion of the prevailing tendency 
of a disease have cast their shadows l>efore. Skeptics or 
adherents of preestablished harmony might formulate 
this dictum for medical \iew points, to the effect that a 
remedy as compared with former ones will act the more 
drafltically the more its employmeut occurs in a period 
of an essential decrease of the factors c^^nstituting the 
dangers of a disease. This advantage wq& in a great 
measure accorded to the healing serum^ and even under 
th^e conditions its efficacy remains not only far behind 
its original promises, which we at once characterized ^is 
Utopian^ but even t>ehind favorable results that were 
already accomplished at the beginning of itd employment. 
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I DEsmE to make bo me remarks in conDection with 
the statistics of a promiuent hospital which were recently 
published: not to ntiliKc the figures in the same manner 
against the serum as in the report they are <|noted in 
fiivor of the same^ but to show what couclosions will be 
arrived at if light and sh^ide are equally distributed — 
hencej if the method of deduetiou practised here ooly in 
favor of the serum is utilized also fur the bewefit of ex- 
pectant or any other treatment, I feel called upon to 
make these remarks all the nioi^ because I regard the 
report of a hospital conducted on such a model plan not 
as a negligible quantity, but a.s an especially important 
fouodation of medical statistics^ in this case quite in 
accord with the political papers^ which have not failed 
to avail themselves of the report, respectively of the in* 
ference^ as a means of propaganda for the serum. The 
staliHtics read as follows : 

Four hundred and forty -one patients with diphtheriit were 
treated during th« year under consideration i of the«e, 81 
died = 18.3 per cent* 

Of these were treated with eemitn, 406. 

Without Bemni, 33; four of these were moribund. 

Of those Ireated with serum, 75 died — 18.3' per ^etit.; of 
thoBo treated without eeruiiH 6 died =20,5 per cent. 

Foui' chtldreu were admitted In a dyin^condition« ane chltd 
was admitted sufferiDg from bronchopneumonia after diph- 
theria, and died. 

390 
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Of the cases treated with serum there were : 

85 severe cases, of which died 99 =45.0 per cent.; 

101 moderately severe cases, of which died 33 = 17.3 per 
cent. ; 

132 mild cases, of which died 2 = 1.5 per cent. 

Tracheotomy had to be performed in 124 cases; of these 
died 43=34.6 per cent. 

The treatment with Behring's serum furnished results also 
in the year of the report which considerably surpass those of 
former times, previous to the introduction of the serum. 
Deleterious consequences of a serious nature have never been 
observed. 

If we accept the standpoint of the report that two 
groups of figures of considerable difference (408 treated, 
33 not treated) — especially without statement of the 
reasons why a considerable number of the patients were 
treated without serum — ^are comparable—!^., can be 
utilized, opposing the percentile results (18.3 : 20.5) — 
for statistics of the curative value of the serum, it follows 
even from the simple compaiison that no better result 
was obtained in those treated with the serum than in 
those that were not treated; for a mortality that is less 
by 2.2 per cent, than the other, still comes within the 
range of natural variations (of the limits of errors). 
However, a close inspection reveals the singular result 
that those subjected to the serum have even furnished 
an essentially more unfavorable death-rate. For one 
thing, the statistics contain an error of calculation; for 
the mortality of those that were not treated (33 cases 
and 6 deaths) does not figure 20.5 per cent., but 18.2 
per cent. ; it is, therefore, approximately the same as 



1 It is stated, on page 18 of the report, for one of the wards, that adults were 
not treated with injections, and lo^callj, in a manner that calls for acknowl- 
ed«rm«nt, all conclusions as to the curative action of the serum were declined, 
owing to the peculiarity of the materlaL 
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that of the patients t rented with serum ( 18. 3 per cent, ). 
But^ secondly, the addition of the moribund to those 
that were not treated must be called in question, since 
this does distribute light and shade too much in favor of 
the serum. Patients admitted in a moribund condition 
mufit'^ in our opinion, not at all be cousidereii iii thera- 
peutic statistics of a hospital; for, when a physiciim 
pronounces a patient moribund — which, of course^ he 
will do only after an objective appreciation of all symp- 
toms, and because he consider rceo^'ery to be ahmhdely 
imp&mbk — nothing remains for him but to employ meauB 
calculated to maintain the flickering flame as long as 
possible — t\f,, he will not make any actually therapeutic 
or euergetic—respectively, alterative — attemptfii, but will 
only adopt analeptic meiiBureB. But whatever may lie 
the opinion held regarding diagnosLs and medical a^^tiv* 
ity — even if the decision is arrived at in such cases of 
introducing a treatinent calculated to remove the func- 
tional difiturbances representing the disease, and not 
only to attempt the preservation of the condition of 
strength — ^this much is certain: that such patients should 
not be utilised as material for the compilation of thera- 
peutic statistics, except of those of life-saving operations. 
For the statement that the patient is moribund is equiv- 
alent to the declaration that, to the best of one^s kuowl- 
edge^ the organism is no longer capable, under the given 
conditions) of maintaining life by its functions, much 
leas to take up the stntgpJe againd abnormal inJiucnceB 
which are manifest iu the s^'mptoms of actual disease.^ 
However, highest degrees of exhaustion do not properly 
constitute disease, but, on the other hand, disciiae may 
sooner or later lead to such extreme eithaustion, a oon- 
diUon which, from the standpoint of treatment, has no 
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longer anything in common with the actnal diseswse that 
was treated nriginully (suthlen desiths during convales- 
cence after acute iiffectioui^, secondary midadies, etc^). 

Aa a hospital pbysiciao, therefore (if for no other 
rejLson butty uA^^^id furtln.'ninoe uf llit* ernmeous belief 
still prevailing iu I he minds of Bome ignonuit persons 
that most of the paticufH udmilttHi to bospitalH are 
elaimeti to sut'cnimb to tht^ tn*atmi»nt), oue shoold not 
utilize those for the Htati^?tit'« of a method of treatment 
who die within twenty-four to twenty-eight hours, with- 
out a therapeutic interference in the alx>ve- defined sense 
having appeared feasible with some chancre of a favonible 
result. To be excluded, therefore, are those patients in 
whom the primary disturbuuces are so BulxtrtUnate to 
the mauifestationB of weakness that even an operation, 
far remote from crediting more favorable conditions for 
the maintenance of life, directly threatens it. The snme 
applies to patients who, iu a late stage of an internal 
disense, well defined at the onset, appear to be moribund 
upon admission, owing to most threatening conditions of 
weakness; these patients can no longer be objects of en- 
ergetic specific treiitment. Such cases should be ex- 
eluded from hospital statisticSj in order to create uniform 
conditions for the criticism of social factors and to fur- 
nish to the ignorant or malevolent the proof which, an* 
fortunatelyj is still necessary, that not the hospital is the 
cause of deaths, but that an unusual number of patients 
are brought for admission shortly before death, and in a 
cofidiiion thai is paM reco ver^. Th i 8 w ool d no t co nst itute a 
falsification of statistics, but means only the correct dis- 
tribution of figures^ which is very important when it is a 
question of a^scertiiining the influence of the various 
(among otherSj social) factors upon cure, etc* 
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It is trae, those patients would also frequently have to 
be considered moribuna who hat^e become anemic as a 
result of severe hemorrhages, and who are so often 
claimed to have been kept alive by transfusion; further, 
those who suflTer from shock in con>4equeuc^ of internal 
incarcerations— t". 6- , the brilliant results accomplished 
would then not, be sufficiently expressed in the statistics 
of those who were saved by our art. On the other hand, 
those aaphyxiiited by aeute edema of the glottis or by 
foreign bodies would give too high a percentage for the 
category of the moribund^! n short, the category of 
cured diseases would run short. However, all these ob- 
jections cottld be met, in my opinion, if the beading 
'* moribund" would be displaced by the classification 
"threatening bodily weakness or adynamia," aud nat- 
urally the sulKli vision int4> ^^ eared, " ^* improved," and 
" died" be retained for them. This is the very point 
ia which the limits of our prognosis and diagnosis and 
the efficacy of therapy— respectively, the influence of 
external conditions of life — can be demonstratetl best. 
Then all disadvantages resulting irom comparisons of 
incomparable quantities would be omitt^d^ and it would 
be moat conspicuously shown in bow far the measures 
adopted in the hospital are still suited to be helpful 
even under apparently unfavorable conditions. Of 
course, it would \m necessary that, for every patient of 
this category^ the cJtact duration of bis stay in the hos- 
pital should tie stated and every interference noted 
which, pulsing beyond analeptic measures {indifxiiio 
iTitelii), corresponds to iiidic^io causalis (in consideration 
of the primary affection). 

Since statistics are neither intended to sanctiou errors, 
nor to illostrate ostentatious performances, but merely to 
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bring out the troth, they should be handled with careful 
eoasideration, aod morilnind patients, for this very reiieon, 
belong to the category of neatnil ease*, which must Qot 
be utilized either for or ugiiinst a specific method of 
treatment^ altho they naturally maintain their signifi- 
cance for the general mortality stiitistiea and for the criti- 
cism of certain social iuj8ti tut ions. It would l>e well, for 
this very reaisoD, not to hesitAt*^ and to cany thost^ that 
are admitted in a moribund condition under a s|)eeial 
heading, and to open also a f^pecial column for thot^ who 
recover, contrary to all expectations, but affording so 
much more gratification. The point in question in such 
caaes is, at most, the acknowledgment of an error of 
diagnosis or prognoaiSj which may befall even to the 
best physician, espetnally to the hospital physician. The 
latter, who particularly receives a gre^t number of 
severely aflfected patients for extimiuation that, besides, 
may suffer from the difficulties of transportation and 
often also from marked mentiil excitement, is very apt^ 
at the first examination, to mistake a transitory shock for 
real exhaustion of the vital powers j but that is not a 
cause for reproach. Tes^ in the interest of such patients 
as appear especially endangered, it would probably be 
most desirable if the first ex u mi nation wei« not made too 
minutely, that it were determined only in a general way 
whether collapse or weakness were not due to an appar- 
ent, acutely acting cause that could and must be imme- 
diately remedied only by an opei'ation, by a si>etiflc^ or by 
some other expert measures {hemonhage from the geni- 
talia, ruptured varices, foreign iKwiies, intoxications, 

etc,). 

Objection will now be made that the opinion hei'e de- 
fended is not scientific, and that, on the other hand, im- 
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proper use may be mmie of the diagnosis *' moribund " 
when it is desired to phice the Bpecial heaiiug power of a 
new therapeutic method into the most favorable light ; 
for, the more dlfRctilt the case^ the greater the glory of 
the deed* I do not wish to defend myself against the 
first objection J for it is always; raised when a method ia 
propoaed that differs from the accepted scheme. I wish 
merely to ask whether in ueeropsy reporls, which, after 
all, are meant to represtmt the result of the most impress- 
ive and most reliable fonn of diagnosis, the dijigooses 
* ' Hy postat i e pn e unio n ia, " * * Cere b ni 1 cd en i a, " or * * De • 
geJieration of the heart/- are not miirh more frequently 
proclaimed as the fimtl mlution of a pt*ohlem than can be 
admitted by the attendiDg physieiau who is not able to 
reconcile the obscure and ambiguous symptom complex 
presented by the patient with this relatively simple find- 
ing. But a misuse of the diagnosis ia scarcely to be ei- 
pectedj for it ceases at the moment when the moribund — 
or, let us say, the patients with very bad prognosis for 
the preservation of life — form a special category which 
does not prove an jibing for thenipeutic statistics, since 
analeptic methods are not really therapeutic methods, 
and, besides, an otherwise strong person UKiy, under dif- 
ferent conditions, manifest signs of extreme exhaustion 
which^ naturally, at once yield to a simple analeptic 
remedy. 

If theee deliberations are taken into account^ then 
there can be no question that the four moribund patients 
of the report should l)e deducted from the thirty-three 
that were not ti-eated^t.f*, the statistics of the number 
of diphtheria patients admitted for treatment must not 
contain the four monbuml patients at all, since thera- 
peutic statistics c^iu consider only patients, but no indi< 
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A^idiials, at the point of death, especiallj when it is a 
qaesHon of deciding reganiing the superiority of n new 
therapen tic method. Ofconrse, in determiniDg the gen- 
eral mortality of Berlin, these four cases mtist come into 
qnestion, and — provided^ fis we asstune, it is o^ertained 
that they bad not received any injections before being 
admitted at the b«jspital — they then furnish actually 
material in favor of the serum treatment^ which, how* 
ever^ considering the magnitude of the figures that are 
involved here, can scarcely be expressed by percentages* 

Therefore, only twenty-nine patients were not treated, 
and of these, t'wo died; this makes a mortality of 6.9 per 
cent. Hence, there can not be any objection to the con- 
clusion that' — even if a greater number of patientB were 
not tii^ated, so that two fully identical groups could be 
utilized fur com pari sou in regard to the efficacy of the 
serum, and if, which is not probable, the mortality had 
even doubled on account of the greater nomber — with 
e%*eu 13, S jwreent,, it would still remain fiir below the 
mortality of those treated with serum. 

Apart from this objection to the hospital statist! cs5 — it 
may be made not only against the above-meutioued sta- 
tistics but iigaiuHt almost all similar ones*-I desire here 
to emphasize several otlier doubts, which ai'c also quite 
important. lu hospitals with several wards for diph- 
theria patients, the final registration should be made in 
a unifoiiu manner — i.e.^ the patients of all wants, treatt*d 
and untreated, should be addtnl and compared; further- 
more, if adults are at all treated with serum, the statis- 
ties of adults should t>e completely separated from those 
of childi-eu. The statistics before us are particularly in- 
structive aB to this very point. Sinw, Hceoitiiug to my 
opinion^ which is probably shared by others, true diph- 
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theria — i.e,j the disease cliaracteriKeil elimctdl^, not only 
bacteriologically — in adults must be regarded as one of 
the most severe diseases witli most donbtfiil prognosis, 
especially if the center of tUe pliiiryiix and the uviUa an:? 
iittacked^iu other cases the differentiution from mere 
angina may bc^ extremely diflicult; eince^ therefore, diph- 
theria in adulta runs a vei-y severe conrse^ it would be 
reasonable to expet't that the mortality of the adults^ — 
here not treated with aemm— had been a relatively great 
one* But if we now note that in the second internal 
ward qU men (respectively, twentj -three adults) have 
recovert^d mthoui injection, whereas, of seven children 
who received injections, one died, it seems, according 
to my experience, as tho this argues quite as forcibly 
against the curative power of the serum as for the mild- 
ness of the present epidemics. 

Accordinglyi the conclusion repeatedly arrived at by 
me will have to be endorsed, that the slight mortality of 
the last years was not brought about by the serum, but 
that the nunilH^r of the really serious cases of the disease 
has decrea8ed^resi)ectively, that the coarse of the dis- 
ease in severe cases also is a more fovomble one in gen- 
eral than formerly, so that the prognostic signs of former 
days are no longer of the same significance, as was also 
explained by me, 

8uch exijerienoes were made also in other affections, 
not only in infectious diseases, Thirty years tigo every 
patient suifcriug from diabetes was considenNl almost a 
candidate for death, simply became diabetes was disoov* 
ered only in moet- sevens cases with very conspicuous 
general symptoms. At present we think differently of 
glycnria and diabetes. 

It is dlMcult, therefore, to suppre^ tlie question j WTiat 
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would have become of the other (treated) cases if they^ 
toOf had not beeti subjected bo the treatment with serum t 
Since, on the one hand, the 408 (respectively, 404) 
patients included a total of only %h (21 per cent ) severe 
eases, a8 against 191 (47 per cent, ) medimu severe, and 
132 (about 32 per cent.) mild cases — two Ciitegories 
which certainly cun not be regarded as chief witnesses 
iu favor of the efficacy of the seram, which should \m 
tested on the severe crises — Binee, on the other hand, 
45*9 p€r cent. (1) of thoae succumbed who were treated 
for severe involvement^ this result does not appear to 
us as being in any manner better than that of any other 
former method of treatment, 

I had never, in former years^ and even in the severe 
cases, calculated upon more than 40-60 per cent, mor- 
tality, and even in those that were tracheotomized, altho 
they usually were not made subject to tracheotomy until 
the situation liiwl become critical, I did not reckon for an 
average of several years— for here it may occur that very 
oonsiderable fluctuations take place in aAoH periods — 
upon a higher percentage tlum 50-60 per cent* mortality. 
It should be borne in mind, further, that, at present^ 
tracheotomies are undertaken very early in compara- 
tively iUgM manifestations of laryngeal stenosis, so that 
the prognosis must become essentially better by this fact 
alone. 

It is neceasary, therefore, to consider also the following 
point: If the fuses, upon the basis of a careful e:cami na- 
tion, are divided into categories according to severity, it 
is obvious that, a pHariy a di similar result is expected 
also in the untreated cases— t.e., if the enormous mor- 
tality of 40-50 per cent, is expected in severe afiectiouSy 
tlien, according to my estimation --I am not in possesion 
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of exact gtatiBtics^ — we miiy calculate, in tlie medimn 
sever© cases^ perhaps upon 16 per cent*; in the mild 
ones^ possibly upon 1-2 per cent., since it occurs some- 
times that a mild C4ise develops into vl severe one. I do 
not believe tliat an experienced physician formerly 
figured on a larger mortality in caries that were thus 
classified. 

The result during a long period of time depends always 
directly upon the proportion of the severe (aud x>orhap8 
of the medium severe) eases to the total Dumber of afiec- 
tiona — i.e., there are (which is obvious to the expert) 
great and small epidemics (respectively, endemics) with 
favorable or unfavorable course, according to the quantity 
of the severe case^ having been conspicuously large or 
small. The experienced physician is frequently even capa- 
ble of making the pi-ognosis of the epidemic, as it were, 
imnaediately upon the occurrence of the first cases; for the 
severity of the epidemic is often manifest at the onset, in 
that the vevy first cases present abnonnaUy severe jthenv^iena^ 
and this character is maintained until the appearance of 
many mild cases announces the end of the epidemic. To 
b© perfectly rational, we should, therefore, eliminate the 
mild caaes from a statistic of therapeutic results, or, at 
least, classify severe and medium severe crises under one 
heading; however, such a selection would naturally give 
rise to essential scruples, since the separation of the severe 
cases from the mild ones is readily accomplished in most 
instances, it is true, but not that of the severe ones from 
those running a medium severe course, and that of the 
latter from the mild ones. It is Ijest, therefore, to main* 
tain the distinction between mild and severe cases* But, 
at any rate, it must be conceded that a mortality of 17. 
per cent in medium sever© cases, as ac^x^mpUshed in the 
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semin treatment, is not so low as to cause the method in 
question to appear in an especially favorable light. 

If, now, the figures concerning us here would be based 
upon the above-mentioned approximative estimation — 
%,e.j if it is assumed that the mortality proportion of 
the mild to the medium severe and severe cases is as 
c. 1 (2): 15-20: 50 — there would result, on the basis 
of the figures here given of those treated with serum 
— i.e,y of ca. 32 per cent, mild, ca. 47 per cent 
medium severe, and ca. 21 per cent, severe cases in 
those that are not treated (respectively, treated after for- 
mer methods), a mortality of C. -f- C. 7 -f- C. 10 cases 
— i.e,, the mortality under equal conditions would be 
17 per cent. — i.e., really even slightly less than was 
the outcome of the treatment with serum. This re- 
sult, therefore, under the existing conditions (the ratio 
of cases regarding the severity of the disease), must be 
regarded as an absolutely normal one — i.e., as the re- 
sult of an epidemic distinguished by a very small number 
(scarcely 21 per cent. ) of severe cases, whereas the re- 
sult is here proclaimed to be solely the consequence of 
the serum. Therefore, the significance attached to the 
number of the severe cases is manifest also herej for, if 
only 19 per cent, more of severe cases had been present 
— •*.€., for instance, 40 per cent, severe, 27 per cent, 
medium severe, and 33 per cent, mild cases — respect- 
ively, 40 per cent., 47 per cent., 13 per cent. — had been 
treated, the mortality would have been ca. 20 -f 5 -f 
cases (per 100) = 25 per cent. — respectively, 20 + 8 
-f = 28 per cent. It increases, therefore, materially 
by relatively few severe — respectively, medium severe — 
cases — i.e. J by about 47-65 per cent.; whereas, upon 
decroaee of the severe cases — hence, with about 10 per 
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cent of severe, 47 per cent* of mediQin severe, and 43 
per eent^ of mild cases — it only amounts to oa. 5 + 8 
+ casea == about 13 per cent. 

If from these figures the conclusion is arrived at that 
the treatment with the serum of Behring has furnished 
results also in the year of the report which considerahly 
surpass those of former periods, previous to the intro- 
duction of this remedy, than even an oppouent of oro- 
therapy may acquiesce to this dictum, altho with a few 
Bide remarkfu It would be necessary for him to insist 
upoD the supplement — ^not pteasiug, it is truej to the 
serum enthusiast^ — that also the non- treatment, reepect- 
ively expectant treatment^ but in any case the treatment 
WITH OUT 8 K RUM J at present also furnish results which 
not only considerably snrpass those formerly achieved 
with expectant treatment, but which are even far snpe* 
rior to tho6e obtained from the treatment with serum. 

This dictum, however, proves the justification of the 
view which I put forth immediately upon the publica- 
tion of the first report concerning the brilliant results of 
the serum — namely, that the decreased mortality was 
influenced not by the serum, but by a number of other 
factors which are not sufficiently appreciated by medical 
opportunity statisticians and which ameliorate the dan- 
gerous nature of the disease, respectively of the severe 
casea I could even a priori exert; ise this criticifflu, 
since, in my opinion, neither the theoretical foundations 
of the orotherapy {the theory of protective inoculation 
has nothing in common with the theory of the curative 
effect in disease), nor the method of its application prac* 
tiaed so fan can stand in the face of scientific criticimm 
and of clinical experience. The view which logically 
and in accordance with experience was alone juetiflfid, 
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that the reason far a Budden riee or fall of mortality 
mast not be looked for in our medical interfereuee, but^ 
above all, in external factorBf respectively conditions of 
life J which are still to be explored, but are not explored 
aa yet — this view alone can protect from overvaluing or 
underrating of thei^peutic (respectively, hygienic) meth- 
ods. But this view is always forgotten, in an nnscien- 
tiEc, tho explainable, manner, when it m a question of 
pro\ing the quality of our performances by the degree 
of decrease of the diseases; whereas, quite in Cjontrast to 
this neglect, it is most warmly defended when intending 
to explain the i ncrease of mortality. Then the infl nence of 
overwhelmingj unfortunately aa yet unknown, factors or 
powers of nature is acknowledged, in oppoaition to which 
medical and hygienic performances become inferior iu 
value, which can not be lauded too highly in favorable 
times when asstunedly nothing is concealed from us, when 
we appear to have strnck at the root of the evi\. 

Thus the same report states, in contrast to the infcr- 
encea regarding the value of the serum, but^ in ofir 
opinion, deservedly so: **The mortality in typhoid fever 
amonnted to 21 per eeut. as against 16.7 percent, the 
year before, which, iu view of the iact that the prin- 
ciples of treatment have remained the same, must be 
ascribed exclusively to the greater severity of the casea 
admitted." This concioBian, according to the present 
state of our knowledge, is the only justifiable one, and, 
because it is, we should not under favorable conditiona 
rest upon ima^nai-y laurels and attribute to our per- 
formances the glory which we owe to the weakening of 
uuknowu factors. We should^ rather, in aceor dance 
with the principle, ** iSi H« pacenti para belhtnif ' ' strive for 
tJie recognition of the caujae-s and influences to which our 
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perforuiancea do not by amj means answer <(« yd* It is 
easy to boast of our strength when no assailant is present 
or when the aggressor is weak. 

If, therefore, we, as physicians, claim the right to re- 
gard the particular intemiity of the pathological process 
iiB the true and unavoidable cause of the increase of 
mortality — respectively, of the iuefficacy of the therapeu- 
tic efforts against the power of typhoid fever — this light 
should not tie denied to those who are inclined to at- 
tribute a pretended) y extraordinary improvement of the 
conditions of reC4>very not to an imperfect and unproveu 
method^ but to a diminution of the power of those fac- 
tors which J if but somewhat developed, disturb the 
function of the organLsm and then essentially endanger 
the lives of many. The right should not be denied to 
the opponents of the serum, or, rather, to the skeptic's 
who insist upon actual proofs of the curative power of 
the universal remedy, to deduce the improvement of 
mortality from the decrease of certain factors which 
weaken the resistance of the iudl vidua! or produce a 
certain functional disturbance, so long as all other poasi- 
bilitiea of explanation are not excluded. But this proof 
can be adduced only by time and by strictest criticisDi, 
sincej in our opinion, in statistics as well as in war, not 
the great numi)er in itself, but the intrinsic value of the 
individualities composing the troops and the mind that 
groups them are decisive. That so often only the num- 
ber in itfM'lf aud not the value of the unit — the statistical 
soldier, as it were — is sufficiently considei^, is what 
renders statistical contentionjs so unreliable, and medical 
stjitisties in particular a playground of opinions. 

I do not know whether theae explanations will occasion 
the therapeutic enthusiasts to ponder over the difficulty 
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of medico-statistical investigation, the importance of 
which I rate very highly when critical method3 are em- 
ployed which scrutinize the value of the unit. I am 
sorry to say that I do not believe it, and I would be very 
well satisfied if he who beholds nothing behind the veil 
of SaiS) or who can not believe what he descried to be 
the truth, is credited at least with an honest conviction, 
and not be reproached with grudge, malevolence, blind- 
ness, or ignorance. He especially who, like the author, 
had the opjwrtunity of practising much therapy — altho 
not always in the modern sense under the device, '^ Fiat 
medicatiOj pereat aeffrotus^^ — is happy, even if he may be 
the greatest skeptic in all matters, in possessing a true 
remedy. Only he will not accept it with a blind enthu- 
siasm and with denial of the criterion of his experience 
and of biological laws, but he will investigate whether 
or not surrogates or sentiments have been recommended 
instead of infallible, scientifically established methods. 
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I OOKSTBER it necessary to enter briefly into the reply 
of Dr. Korte^ because he entirely mistakes the principal 
objections which induced my criticism. I do not under* 
stand how it can be disputed that in the report erilicized 
by me a conclusion is drawn regarding the efficacy of 
orotherapy by opposing two different series of treatment; 
for the figures placed alongside of each other are utilised 
for comparison, whether so intended by the author or 
not Since, besidea, it is distinctly stated that "the 
healing serum has furnished results which considenihly 
8ur]}ass the results of former periods previous to the in 
troductiou of this remedy,'^ I was fully justified, In my 
opinion, in saying that sliade and light were unevenly 
distributed; for the new method shines so brightly only 
upon the dark background of former bad results. 
Neither is a comparison with former periods permissible^ 
according to my opinion, as long iis a possibility exists 
that the epidemic has in the main tiecome milder. This 
is the point at which my criticism begins. And that 
not only the possibility but the certainty obtains that 
this is the case is proven, b^^sidcs by other explanations 
of my criticism, by the fac*t contained in the statistical 
that the untreated caseta also had furnished a similarly 
favorable result — a result which also surpasses thai of 
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former years by a great deal. If, now, the same favorable 
r^nlta are aecomplisiied without, aa with, treatment^ it 
follows that the epidemic has become milder, and the 
proof adduced for the importance of the method of treat- 
ment entirely illusory^ 

Whether we are here dealing with small or large num- 
bers is of no consequence^ for there is no longer any 
possibility, according to my opinion^ with the exclusive 
treatment with Reriim at present to utilize the more 
favorable character of the epidemic for other methods 
or for nature's healing. The chances lienefit merely the 
serum treat men t^ and the true character of the epidemic 
can be studied only when a favorable accidentia the 
cause that a number of patients are not treated. In this 
counectionj however^ the number of thirtythree patients 
is not at all small. 

What I request is pitscisely that we once more attempt 
to obtain large series of observations without curative 
serum; but we should make hiiete in doiug so, since a 
change in the character of the disease may again take 
place* Even now, if relianea can be placed upon the 
reports of the daily papeiBj amall local epidemics become 
apparent which show an unfavorable charaelery in that 
the numU^r of the Msil case^ becomes larger* The ex- 
acerbations of mortality during the periods of the year 
1894, when the amount of serum on hand ran shorty as 
opposed to the periwls of tr^tment with serum^ are not 
conclusive evidence, since at that time a certain selection 
was made among the patients to be injected^ and the 
severe cases and those that were moribiind were counted 
among the untreated^ whereas scarlatimil diphtheria was 
dedncted, etc According to former experiences — and 
there are at present signs in that direction — it may be 
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predicted, should the eeverity of the ludividTial diph* 
theria affections again ioereaiie, that the cases with un- 
favorable termination^ as mixed infectiouSj will no longer 
be taken into account in the statistics to determine the 
qoeBtion as to the value of the serum, whereas those caseB 
that run a favorable course, even if they are mixed in- 
fect ioiis^ will, nevertheless^ then be utilixed as proof in 
favor of the action of the seniin. And thus it will occur 
— since; as previously emphasized by me, a specdfic bacil- 
lus does not exist or possess a protean nature — that 
finally only those cases will be considered to be diph- 
theria which are cured by serum | for this cure must l>e 
the be^ and only proof in the eyes of the dogmatists that 
the specific bacillus was actually present* Since other* 
wise the entire theory would collapse, endeavors are made 
even now to show that the serum acts principally as a 
BtimulaDt which supports the vitaJ energy or tissues in 
the struggle against diseiise, and it is employed also in 
cases that have no longer anything in common with 
diphtheria. 

In the present state of af^iiB everything in favor of 
the serum is contiuually emphaslaied, whereas whatever 
arguea in favor of the other methods is either buried in 
silence or not considered at all. If any quack would to- 
day maintain that his method accomplishes essentially 
better results in the treatment of typhoid fever than that of 
former years, the fact would indignantly be pointed out 
that all other methods, or, rather, the scientifically ap- 
proved methods, had likewise furnished considerably 
better results during the last years, when the course til" 
typhoid fever had become so much more favorable- It 
will certainly not be forgotten, when arguing with others 
than physicians, to designate a conclusioii in whicli light 
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and shade are not equally diHtributed as BOpMstie or aa 
not objective. 

It is entirely immaterial j under present conditions, 
whether statist! os iire published for scientific purposes or 
merely as a statement of accounts, as it vere; for figures 
are always utilized by one side or by the other accord- 
ing to their apparent results, as is plainly shown by facts. 
In fact^ a favorable opinion has even been based upon 
them in the statistics in question— 4>., in the statement 
of accounts not directly serving scientific purposes; 
hence, scientific and practical conclusions have been 
drawn which^ owing to the place from which they ema- 
nate, may claim special authority* Bare statistics, or 
such as are assumedly compiled after acieutific principles, 
have their advantages and disadvantages j but I prefer 
the bare ones to those whicli, for the greater glory of a 
certain method are trimmed ( respectively , draped), in 
that, for instance, the unfavorable C4ises are elimiuated 
by a trick, etc, I remind merely (other estamples need 
scarcely be quoted) of the statistics concerning de^h 
after operations (respectively, in chloroform narcosis), 
which, in our opinion, is exceedingly often unjustifiably 
attributed to feebleness of the heait and inflammation of 
the lungs ; further, of the fii^st statistics regarding the 
effects of the serum, according to wMcb the mortality 
had fallen to below 5 percent, owing to exclusion of un- 
favorable cases or to the selection of brief periods; 
finally, of the statistics of the results of the cold-water 
I and salicylate treatment of typhoid fever. 

For the very reason, therefore, because all staUstics 
• with their bare figures are intended to furnish a certain 
j basis for conclusions (I do not understand for what other 
I purpose they should be published), such publications 
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ehould be mudc with eare> If my criticisms were to ac- 
compliBli nothing but that mere statemeats of accoaota 
will furnish only the figures without comment, whereaa 
every heading of a disea^ accounts separately for the 
patients that were moribund and not being treated, and 
that, in leasee in which it is essentJal, the patieiits who 
died and those that recovered are registered according 
to the individual days of admittance^ much would be ac* 
complished. If this were complied with, erpressious as 
contained in the report and absolutely incompreheosible 
would then be impoasible. For, when it is said, ^^ Treat- 
ed without serum were 33 j of these were monbuad, 4; 
of those treated without serum, six died,-^ then every 
one must believe that the moribund patients were in- 
clade«l here, and that, aft«er deducting them, the mor- 
tality was two. 

Ko animosity whatever is attached to my eritieal re- 
marks^ but I have too great a regard for numbers to look 
upon my statistics as a negligible qnautity. Moreover, 
I have often enough pointed out that as physician and 
as man I rejoice in the discovery of an effective remedy, 
but that as st^ieutific physician and investigator I must 
oppose every and all statisticj^ thiit mean to prove some- 
thing not in accord with biological, fundamental postu- 
lates. Of such a character are therapeutic theories built 
upon an insufficient judgment of the reactive conditions^ 
and promising a x^anaoea and miraculous remedy. Just 
as if the complicated pathological process iu its various 
stages, and even in the stage of inception^ were nothing 
bot a condition of increased acid or alkaline reaction, or 
a condition of a conspicuously marked expression of 
some chemical affinity, a chemical hunger, as it were, to 
be allayed by a sufficient complex of opposite affiuitles 
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in ench a maimer as to render the neutralised (Batnrat^d) 
oiganism— ^^ nse this short expression — at once identical 
with a convalescent person, I regard medical activity 
as a difficult art, audj therefore, I take every one who 
promises us a specific remedy against a dieeajse, or a path- 
ogDomonie symptom, to be quite as Utopian as the one 
who looks for the philosopher's stone against all diseasea, 
or who bases diagnosis and prognosis upon the microscop- 
ical examination of the excretions^ aa is done by modem 
bacteriologists (diagnosiB in absentia), 

I consider the belief in such symptomB and in speci^c 
signs and cure-alls to be, further, one of the moet im- 
portant reaiions for the sotual decliue of the medical pro- 
fession, as I have repeatedly explained; for, if a disease 
may be diagnosticated in absentiii, as it were, from a 
particle of excretion, and if there art^ specifics agadnsli 
every microbCj we no longer need physicians, but only 
technicians and mechanics who execute what every lay- 
man believes to recognize and to be entitled to demand 
of the physician. One of the most essential temptations 
to homeopathic treatment is probably contained in tb© 
possibility of finding a remedy for every symptom by 
consulting a book. 

Theoretically it is not impoasible to find for many 
cases a remedy or a serum which, for a short time — 
taking chances on other dangers— protects from affectioaf 
however, it can not be reconciled with our knowledge 
— whichj after all, is quite respectable — of the prooeasee 
in the human l}ody that a possibility exists to find a 
remedy which cures every diseased individual^ even if 
he comes under treatment ever so early. What we caU 
the first symptoms of disease, which, as is well known, 
arise only after a stage of latency lasting for some tim^ 



412 PHYSIUAN VS. BACTERIOLOGIST 



and of an entirely heterogeneous character and of differ- 
ent intensity J is nothing but a form of reaction already 
different in the various instances, which to remove one 
remedy Ib usually insufficient, since this presupposes 
only one possible form of reaction, quite apart from the 
fact that irritation and visible reaction^ generator of dis- 
ease ( irritation )y and symptom are frequently no longer 
in an appreciable relation. Such a remedy must eveJi 
act deleteriously if it is applied in cases in which another 
than the assumed form is already present — e.g.^ a sec- 
ondary or indirect reaction. However^ we can not here 
pursue these important delibemtions any fartherj since 
we have given tliem more exhaustively on another oc~ 
casion. 

The assumedly most acute weapon of the tachy-thera- 
peutists — Le,^ of the modern medical mechanics, or 
**chemiaters,*' whose therapeutic theories result from 
mistaking of the scientific foundation of the disease— is 
acute statistics; for they are called upon to impress by 
striking results and to influence public opinion^ inste4ad 
of being con\^ncing* This is the reason why to-day, 
when physicians are thoroughly opposed to critical con- 
siderations which would, from the very begiuEing^ coolly 
dispose of Utopian hopes, it is imperative to devote oar 
full energy to the purpose of showing how insignia cant 
tiie otherwise edged weaiwu of statistics is in the hands 
of optimistic, or, what is quite as bad, of indolent, stat- 
isticians. The struggle for true statistical results is the 
struggle for knowledge^ for truth itself, and only he will 
call such a struggle paltrj' or useless who is not capable 
of appreciating tlie relations between fK^currencjes and 
figures, the criterion of all things, t^e foundation of the 
law of nature. 



I 
I 

■ 
I 
I 





XXV 



UNDULATIOIIS OT EPIDCMICS. AND THE SERUM OF 
DIP0TBERIA 



Aa E t fec t of aw Scnm vpos nw Specific 



Db. Cuxo published, in Xo. 20 of the Munchener medi- 
ciiMtAe WoehenKhrifl of 1901, the results of diphtheria 
treatment in Dr. Christ's ChDdren^s Hospital, conducted 
by Dr. Glockler, during the years 1893-1900, to prove 
the striking curative action of diphtheria serum (see the 
following table). The proof appears to be extremely 
strildng indeed at the first glance; for, whereas previ- 
ously the mortality amounted generally to much over 30 
percent — ^yes, even up to 40 per cent. — and during the 
first three quarteis of 1894, when no serum was employed, 
to an average of 36 per cent, it declined during the 
fourth quarter, with exclusive use of the serum, to 8 per 
cent, and it reached 11 per cent only once during the 
following years. Quite as extraordinary appears also 
the £M;t that, for instance, even in 1893 it was necessary 
to perform tracheotomy in 25 latv c^ent of the admitted 
]>atientB, owing to stenosis of the larynx, with a mortal- 
ity of 64 per cent, whereas in the first quarter of serum 
treatment only about 10 per cent— it is true, with a 
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mortality of Btill 44 per cent. — and in the following year 
only 8 per cent,, with a mortality of 17 per c^nt., were 
operated- Thus tlie author may apparently justly claim 
that "the figures must eonTinee eveu the gieatest akep- 
tic of the efflcajcy of the serum^ and that the fiivorable 
results can in this case scarcely t>e attributed to the l^a 
malign character of the disease.^' And yet an exact 
analysis of the figures, which I have undertaken in con- 
nection with my former works criticizing aerum^ yields 
a result which thoroughly shakes this couclusion — yes^ 
causes it to become void— and permits the dichun to 
appear justified that the curative action of the eerom 
would seem to be very problematic^ or really illusory, 
even to the optimist, if it had been first employed in 
the first quarter of 1895 instead of the last quarter 
of 1894. 

Curve I (the undulation of the mortality figure) 
already evinces a very noticeable tendency to decline, a 
distinct decrescendo of the apices since 1888 — hence^ a 
decrease of tlie severity of the epidemic. If this were 
the curve of a typhoid fever patient^ we would be fully 
justified in looking for an early ce^jsation of the fever^ 
and, as an objective obsen^er, would greatly hesitate to 
attribute the cause of this sudden, more marked decline 
to an antipyretic administered during this period of 
visible defervescence* But since the decline is consider- 
able and actually surpriisiDgly gre:it only with the 
beginning of the serum treatment, during the fourth 
quarter, tkis curve naturally is not yet sufficient to 
allow of a conspicuous proof against the efiTect of the 
serum. 

But if we now consider Curve 11 with the pereentage 
of the patients In whom tracheotomy became neceasary, 
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it will be strikjmgly shown that the necessity to perform 
tracheotomy has become continoally less in the course of 
years, that the imminent chief danger of diphtheria, 
stenosis of the larynx, has from natural caoses decreased 
regularly and remarkably. But this removes the prin- 
cipal proof of the action of the serum — namely, that the 
early use of the remedy prevents the occurrence of steno- 
sis, and also favors the success of the operation; for it is 
impossible to show more clearly than by the character 
cyf the curve that the danger of the appearance of stenosis 
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was not extraorclmarily reduced by a remedy or even by 
the serum, but by the natural cuurse? of events, so that 
the figui-e of the third quarter of 1894 differs !nit slightly 
from thut of the first serum quarter* And, likewise, the 
chances of the opemtiou have not been improved by the 
serum; for Curve HI shows distinctly enough that also 
the mortality perceutiige of those operated upon wjw 
long before under the same favorable influencej and that 
the mortality of the operated was the lowest observed up 
to the present as early as duriug the third quarter. 
This proof becomes still more conspicuous by the results 
of the following years which, in spite of the serum, ag;iiu 
show an ascending wave — Le., an aggravation of these 
eruditions, and, with it, an iufiuenec of deleterious nat- 
ural factors. The share of tracheotomy ciises in the total 
mortality (see Cun'e IV) has again risen in the very 
era of the serum, and attained the height of the most 
unfavorable years j and even if a few cases in small fig- 
ures cause a great percentile difference (see below), this 
fact wxxmi give us cause Xo reflect, and leads to the sup- 
positiou that, uu fortunately, an essential factor of the 
danger of diphtheria^ stenosis of the larynx^ gradually 
increases again. 

Thei-e can be no doubt, therefore, that^ so f^ir as steno- 
sis of the larynx iB conceruedj nut the serum, but the 
natural undulation of things — i,e,, the so-called geniUB 
epidemicus — has been essentially active in the favorable 
fonnation of the cnnCj and without hesitation we may 
postulate, little gratifying os it may be to the defendeis 
of the curative action of the serum; Not for the patient, 
but for the reputation of the method, was it a matter of 
great luck that the injections were begun in the fourth 
quarter of 1894, and not i>ostponed until the year 1895. 
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Sigfiificance of the Croupout (Exudative) and of the Settle Too 
ton for the Ch&racter of Diphtheria Epidemics 

But Curves Y ^ and Y ' show that the mortality of 
tracheotomy decliDes more rapidly than the total mor- 
tality, and the objection might be raised, therefore, that, 
after all, the uncommonly great difTerence of the mor- 
t^ty of the serum years, with an a^^erage of 9 i>er cenL 
as against a total mortality of 45 per cent, in 1884, and 
of 43 per cent, in 1893, could only be credited to the 
Bemm, since the natural course of events has influenced 
merely an unessential factor of mortalityj the lociiHza- 
tion in the larynx. But this objection is aot a thorough 
one; for a glance at Curve lY^which shows the pro- 
portion of deaths after tmeheotomy to the total moital- 
ity— teaches that, at least between 1884 and 1892, the 
deaths from diphtheria of the larynx (resi>ectivelyj sub- 
sequently to the operation) bore the lion's share of 
mortality, and that this is again the case in the era of 
the serum. If, therefore, during the years 1884^1887 
the conditions regarding stenosis mortality had been as 
favorable as in subsequent ytmi-s, and especially in the 
second and third quartei'S of 1894 j if, therefore, it were 
permissible to deduct the number of patients who died 
after tracheotomy (which possibly do not even include 
the total numt)er of individuals who succumtted to 
stenosis of the larynx), with more than 75 per cent 
of the total mortality, then the total mortality at that 
time would already have been less than 10 per cent^^ 
Jind in some years it would have reached not even 6 
I>er cent. 



4i8 PHrSIClAN VS. BACTERIOLOGIST 



I* 



Mortaliiy of pa^tients Admitted in perceQiaf^aa, 
(Column 111 of the table.) 
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Percent&ge of those that were admitted and tracbeotoiutzed, 
{Column V of the table.) 
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III 

Mortality percentage of those that were operated. 
(Ooltmm VI of the table). 
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IV 

Mortality of the tracheotoniized as percentag^e of the total 

mort&lity. 

(Column IX of the table,) 
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Law of the contrasting course nf morbidity and percentile 
inortality, 

(Columns I, and III. oi the table.) 
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However, sncli an aasiimption iSj of course, admissible 
only for the respective years^ as evident from the Ciir\'es 
III and IV, with a stenosis mortality of 75 per cent, to 
84 per cent, of the total mortality^ but not for the other 
years, and leii8t of all for the nineties. As important as 
is the share of stenosis of the larnyx in mortalityj still, 
as mentioned above, Curves V* and V* show that, be- 
ginning wilh 1888, the curiae of the total mortality as 
against stenoaia mortality evinces a relative rise— respect- 
iveJyi that to the decrease of deaths from stenosis corre- 
sponds a remarkably small diminution of the total mor- 
tality. WTieica^, therefore, the danger of laiyngeal 
diphtheria becomes regularly and essentially less and 
even conspicuously small, the total mortality remains 
quite high, aUho the latter also, as shown by Curve I, 
manifests a distinct tendency to grow less. But since 
the enormous de<'line just for the fourth quarter of 1SD4 
can not with certainty, or even with some degree of 
probability, be inferred from this tendencyj the adher- 
ents of orotherai>y may, with some appearauoe of jus- 
tice^ maintain that the remarkable diminution must be 
attributed to the serum. And for the very reason be- 
cause a certain proof can be adduced that the successes 
in laryngeal stenosis — respectively, in tracheotomy — ^are 
qnite wrongfully ascribed to the serum, the serum thera- 
peutists will so much more strongly emphasize the 
miraculous effect upon the other manifestations of the 
diphtheritic procc^ss. And yet weighty theoretical rea- 
BODS argue also against this assertion, and we sliall en- 
deavor to demonstrate them, altbo we are aware that 
deliberations are not cogent for the matter-of-fact men 
or for the pojrf /tor, propter hoc investigatora 

Two pnncipal dungers are connected with the dipb- 
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theritic process — namely^ stenosis of the larynx with 
raspiratory insufficiency, and gangrene (most, iu tense 
lociLl necrosis with subaeciiient sepsis), for which con- 
ditioiiB we shall lea.ve it undecided in how far local 
iiLSiiffieiency of the affected organs or a constitutional 
disorder (iutoxiention, decomposition of the blood» 
inicmbiohemia) is a cause of death. Aside from these 
two fonns which, in our opinion, Ciin almost without ex- 
ception — t,f.j apart from a small number of mixed forma 
— be readily determined by lui experienced physician 
from the nature of the membrane in the throat, the 
other causes of death (acute paralysis of the heart, de- 
glutition pneumonia^ acute nephritis) are of very slight 
importance — Le.^ the character of the epidemic or its 
mortality never depend upon them. Besides, bath forma 
of diphtheria are probiibly in a uniform manner aceom- 
pinied with paralysis of the heartj which may quite as 
well be a consequence of an especially intense localiaea- 
tiou of the diphtheritic process in the nijocardtum — n?- 
fipeetivelyj an effect of the diphtheria toxin {}) — as also 
a sequence of sepBiis, or only the expression of exhaus- 
tion of the organiam after the st niggle is over. 

Every experienced old physician who has witnessed 
great epidemics at various periods and at different local- 
ities, is probably aware that the individual epidemicB 
differ materially^ in that on one oc-casion the stenotic^ at 
olh( r times the gangrenous or septic^ process is espe- 
cially manifest, whereas both processes have an equal 
sliare in the mortality in other epidemics. Corvee V* 
and V evince that the epideml(« at the beginning of 
the eighties were principally of a stenotic character, that 
even in the middle of the eighties sepsis and stenosis 
acted equally disastrously, and that sepsis impreesed its 
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stamp npon the epidemics from the begiDning of the 
nineties on; for, altho the danger of the stenosis became 
continually less, the mortality remained still high, in 
spite of an undeniable tendency to decline. But we can 
infer from the curves that, as early as the middle of 
1894, the hitherto detennining factors of mortality also had 
dimini^ied in intensity; for the percentile mortality of the 
admitted has already decreased essentially below its 
highest point (from 46 to 31 i)er cent.)- However, im- 
I)ortant above all is the result of Curve VI ; for this 
shows that from the first to the third quarters, 4894, for 
the first time in mauy years the diminution of the mor- 
tality percentage corre6x>onds to an essential decrease of 
the number of cases of the disease. This condition de- 
serves the greatest consideration, since it announces a 
relative increase of the mild cases — a harbinger, as it 
were, of a material transformation of the character of 
the epidemic in the direction of benignity, as I have 
indicated in my former remarks, and as I desire to 
explain more in detail in the following. 



Ill 



Law of IIm Opposite Course off Morbidity and Percentile MortalHy 

If we analyze a sufficiently large, uniform, and similar 
material covering a long period of time, it is not difficult 
to determine that the curve of morbidity and that of 
percentile mortality usually move in opposite directions. 
If the former rises, the second declines, and vice versa; 
or both diverge if the mortality rises, and they con- 
verge if it declines. For instance, if ten patients die of 
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one hundred cases — henc**, with a death-rate of 10 per 
c€nt. — then, fur the following yenr, thecal (of the three 
po^ssibilities of the mortiiHty rate) that the curve of the 
mortality percentages runs parallel is extremely mre; 
and likewise is the case relatively seldom that the mor- 
tality carve rises or falls in the same sense as the mar- 
bidity curviv— 1.<^, moves ' approximately parallel to the 
same (upward or downward), as in those places which, in 
Curve VI, are designated with an exclamation point ( !). 
As a rule, convergence or divergence of both curves 
takers place. Suppose, therefore, a c-omplete system of 
undulations of the epidemic- — i.e., a sufficiently great 
number of individual waves or years^ — is made a subject 
of investigation, it will be seen that, of the above-men- 
tioned three possibilities of the course of the curve, the 
case of an opposite course is by far the most frequent 
occurrence— whence, may be rt^arded as somewhat in the 
nature of a noim; Le,^ if in the following year the rnor- 
bidity of 100 (with the death-rate of 10) rises to 150, 
the percentage of deaths will, as a rule, remain more or 
less htlma 10 per cent,, and if the number of crises de- 
clines to 60, the mortality will be considerably obom 10 
per cent 

Hence, the law of the opposite course (of morbidity 
and percentile moitality) emphasizea the fact that a dis- 
Bt;ml nation of the epidemic, which naturally incrc^isee 
the chances of the indlvtdaal of beeoming aflfected, 
diminishes the danger to the life of the patleutv whereas 
a decreast! of morbidity, altho it lessens the pnxspects of 
the individual of falling eick, Btill enhances the chauces 
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of a fatal termination — respectively, impairs the chances 
of recovery. This law is most distinctly manifest in the 
statistics interesting us in Curve VI; for an exception * 
is found only once in the anteserum time (compare 
the I mark) from 1886-1887; t.f., both curves run cres- 
cendOy whereas the mortality curve should run decres- 
oendo. This abnormal condition appears to be, indeed, a 
precursor of the deleterious change of the character of 
the epidemic during the following years; for, in spite of 
the decrease of stenosis mortality, the mortality curve 
remains comparatively high. Necessarily, therefore, 
toward the end of the eighties a deleterious factor must 
have again become active, which completely abolishes 
the advantage gained by the decrease of laryngeal sten- 
oses and their dangers. The second exception to the 
rule, but in an inverse sense, is noted in the third, ante- 
seral, quarter, in which the mortality and morbidity 
curves once again move in the same direction, but de- 
crescendo in this instance, whereas the mortality should 
really have moved crescendo, a conduct which, in our 
opinion, now indicates an essential improvement of con- 
ditions — in the same manner as the previously mentioned 
state announces an aggravation. This favorable change 
is, indeed, manifest in the fourth quarter (serum quarter), 
which probably shows the highest figure of cases of the 
disease as yet observed (in the course of three months), 
with exception of the quarters of 1891; but, unfortu- 
nately, it is of course impossible conclusively to prove 
the correctness of this conclusion, owing to the interfer- 



> Attention may once more be called to the fact that it was necessary to con- 
sider the quarters as years, as it were, and, accordingly, to quadruple the fig- 
ures, to render a comparison feasible of the figures of 18M obtained under the 
infloence of (assumedly fundamentally) different therapeutic actions during 
periods that will not allow of comparison. 
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eBoe of the eemm treatment ooennirig raost opportaaely 
to the aerum therapeutists, because hapi3eumg at the very 
time of the most marked change. For, altho it offers a 
great deal of probability ^yes, certainty— to an uiibiaii^ed 
ol>serverj so long as the above-iDentiaued law m not eon- 
firmed throughout — respectively, acknowledged as tte 
expression of an approximately rvgulur proportion — ^the 
Beruui therapeutists^ as ex*M't |>uliticians, are uiiqueBtiou- 
ably justified In regarding, for the time being, the oppor- 
tune coincidence of the remedy and of the conspicuous 
improvement of conditions *<m a support of their views, 
instead of aa a confirmation of our hypothesis. How- 
ever, this hypothesis is favored by the further *^ourse of 
the curve, which fiom now on— 1*<?., dming transition of 
the, in our opinion declining, system of undulation into 
a new one shows a remarkable inconsistency of the 
norma that prevailed so far, and — which is of especial 
importance — forcibly iUusti'ates the inefficacy of the 
reme<iy with reference to the laryngeal process. I^amely, 
a remarkable similarity agai]i exists between the initial 
and the terminal portions of Carves V» and V (18S4^ 
1889 respectively 1895-1900); the proportion of stenosis 
mortality to general mortality ^respectively, to the nnm* 
ber of patients admitted — again liecomes the same aa 
formerly; i.^,, stenosis again has an overly great share 
in the mortality (up to 75 per cent- ) ; only the level of 
the curves^ corresponding to the mortality fignre, in our 
opinion essentially diminished by favorable cireum- 
stanceSf is a different^ lowei*, one. 

Summing up the course of the iindulation system, in- 
cluding in this inst^aoco almost two decades, we find: 
After at first (at the iK^ginning of the eighties) the typ* 
ii^ croupous proceaSi characterized by affection cf the 
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larynx, and then, for a long period of time, septic diph- 
theria^ had the lion's share of mortality, an essential 
improvement of conditions b^an fh>m the middle of 
1894 on — f.«., a well-defined valley wave of the total 
mortality which, in oar opinion, was announced long be- 
fore the valley wave which manifested the diminntion of 
the danger of stenosis (or the mortality of those that 
were stenosed). Bat, unfortonately, the indications are 
at present that we again are in a stage of transition to a 
new mountain wave, again announced by the relatively 
great stenosis mortality — ^in spite of the employment of 
the serum. If the material upon which these statistics 
are based would be analyzed thoroughly and with due 
consideration of the primary picture of the disease and 
the course of the individual cases in their different 
phases since 1884, it would most probably demonstrate 
the correctness of this conception of a changeable genius 
epidemicus — respectively, of the periodical influence of 
certain factors changing the character of the epidemic 
At any rate, according to my own, quite considerable, 
experiences, gained, it is true, in another province, I 
have long ago come to a definite conclusion regarding 
the character of the diphtheria epidemic of the last 
twenty years, and which is embodied also in the above 
statements. 



IV 



PlKlhe^enic Remarks Regarding Septic Diphtheria, and the Pool- 
bililgr of its Bein^ Infltienced bj tlie Serum 

Assumed, but not admitted, that the rapid decline of 
the curve in the fourth quarier of 1894 was not caused 
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by the natural course of events, bat by the serum, we 
would^ in view of the great probability that the septic 
character of the aJfection determined also the mortality 
of the serum year and of some of the following year^ 
arrive at a most paradoxicalj and, therefoi-ej remarkable 
result: The panacea created by an '' ingenious theory " 
by means of a specific method a8 an infallible natunil 
weapon — hence, to be employed as early as possible — 
against specific diphtheria (or, to espresa it more ex- 
actly in accordance with modern views, against the 
products of the sjjecific bacillus); this sx>ecific remedy 
fails completely if brought in contact with the genuine 
diphtheritic process (respectively, its characteristic form 
and localization), and displays its chief action in gan- 
grene or sepsis, which can by no means be designated as 
a product of the specific diphtheria bacilluSj represent- 
ing merely an abnormal result which is relatively often 
observed in this form in inflammatory or infectious dia- 
easea If any one should dispute this, we say to him 
that, in our «>sperieuce, first, diphtheria which has 
assumed a gangrenous or septie character can no longer 
be differentiated from gangrenous- (or septico-) phleg- 
monous angina, and, secondly, sepsis is one of the rarest 
terminations^ especially in typical cases, of diphtheritic 
affections (with whitish yellow firm membrane and with* 
out involvement of the posterior pharynx or of the nose)* 
Hence, the efScacy of the serum extends, sing^vlarly 
enough, only to cases which, in the most favorable in* 
stance and if devoted to an orthodos ■ bacteriological 
coneeption, must be designated as mixed infections — to 
i^aaes^ therefore, which can be chissified only as scarla- 
tinal diphtheria. This variety of the disease has as little 
in oommon with (typical) diphtheria as has angina 
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phl^monosa, which, frequently leads to gangreDe and 
quite often to sepsis, whereas simple angina is not rarely 
the cause of the mildest form of pyemic affection, of 
acute articular rheumatism. To prove this assertion, 
the following deductions may be permitted: As a patient 
with pneumonia may succumb to pulmonary abscess, 
empyema, or sepsis; a patient suffering from measlCvS, to 
the sequelsB of the general disease, or to bronchopneu- 
monia^ or to general tuberculosis; as sepsis may develop 
in connection with any form of wound or with an affec- 
tion of the throat, so may also a septic — respectively, gan- 
grenous — ^process supervene upon diphtheritic angina 
(the especially severe form of inflammation of the throat), 
and the more readily so, the less the primarily affected — 
«.e., the abnormally irritated or paralyzed — tissue is 
capable of warding off other noxse — respectively, of pre- 
serving its own existence. In other words, the less a 
typical (croupous, hence superficial) exudation — i.e., 
an adequate, and, as far as the prevention of the general 
affection is concerned, probably favorable, reaction to 
the noza of diphtheria is brought about, owing to a cer- 
tain weakening predisposition depending upon the 
natural tendency or upon the genius epidemicuSj the less 
pronounced the membranous, or, better, the extra- 
mucous, character of the products in the pharynx as 
against the intramucous (destructive) process, the more 
certainly is the occurrence of intense necrotic and septic 
disturbances to be expected. 

What, then, constitutes the difference, for instance, be- 
tween croupous (fibrinous) bronchitis, or croupous pneumonia, 
with critical resolution, and pulmonary abscess, or gangrene, 
if not the faculty of the tissues of maintaining their capacity 
of existence under the infiuence of an abnormal irritation— 
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i,e,t under a1ter(?d conditions of imtahility and nutritloDf or 
under the pressure of the exudate*; hence, to organize an ap- 
propriate compensatory labor for the affected parts or the 
entire organism, in spite of the disturbance? On the other 
hand, the tissues that are intsufiQcieiitly nourished become 
mortified because they are not capable of exuding, as it were, 
the products of inflammation— tir., they c^n oot get rid df 
them, but are overwhelmed by themt and the irnrt thus mor- 
tifying* as seat of dt com position or as an open gateway for 
the microbes, will naturally bring ruin to the entire organ- 
ism. But the tissues endowed with great resources— respect- 
ively, compensatory arrangements^not only nourish them- 
selves auflfleiently in spite of, or rather just because of, the 
production of an exudate that is expelled from the organiam, 
but in the increased activity of the essential (interna]) labor* 
they possess not only the means of destroying the internal 
irritation (respectively, to pass theproducta of inflammation 
to the surface), but al^o to liqtiefy them later on and tQ 
absorb them, or to expectorate them by the action of extra- 
bodily labor* 

The same conditions obtain in diphtheria. That a patient 
with diphtheria becomes septic is a sign of insufficient reac- 
tion — of weaknes&^of the tissues, wliich succumb t-o the de- 
mands of a marked abnormal irritation < respectively, to the 
internal compression by the copious exudate), thus paving 
the way for ever*present parasites. 

Therefore^ according to our experience, we are not 
able to look upon the septic change as a specific aflec* 
tion^ — Le.j as the expresaion of the genuine membrane- 
developing proceas of true diphtheria; in any case, the 
poembility of a^suniiug diphtheria at all dimiiusbea in 
proportion to the rapidity of the onset, and to the inten- 
8ity of the phiegmono'g-angrenous, or septiCy symptoms. 
Tlie gangrenous, or septic, process, ac>cording to our 
opinion, ia merely an Bbnormal c-om plication of typical 
diphtlieria* a frequent, it is true, and very serious inci- 
dent of this affection of the mucous membmneB. aa ery- 
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sipelafiy hospital gangrene, or puerperal sepsis are compli- 
cations by means of which the simplest wounds, or even 
physidlogicdl processes, may become sources of mortality. * 
In other words, every acute disease is fraught with a 
I>068ibility of an atypical course — i.c., the development 
of the specific symptoms of reaction does not occur which 
famish the typical (classical) clinical picture. The 
brief action of the definite etiological factor liberates 
inadequate disturbances of activity, and thus creates 
dangers which have nothing in common with the origi- 
nal process— just as a small bedsore may lead to a fatal 
termination in a convalescent from a severe attack of 
typhoid fever, who, owing to pronounced weakness, con- 
tinually remains in the dorsal position. The greatest 
danger in diphtheria — besides the localization of the 
typical process in the larynx — is the development of the 
gangrenous-septic process characteristic of the formation 
of which — with known etiology — is usually the absence 
or the very deficient development of the typical (path- 
ognomonic) phenomena of the respective process. 

Thus here, too, the statement pronounced by me twenty 
years ago, in an investigation on endocarditis (Eulenburg's 



> At the risk of being accused of absolutely unscientific views by the lauda- 
tore$ temporia prouentts^ I am bound to express the opinion that the law of 
undulation holds good also in wound disease, including those of puerperal origin, 
and that even the successful achievements of modem surgery, which in part, 
it in true, depend also upon an improved technics, and upon an appropriate 
diminution of noxee (asepsis), are to a certain extent nothing but the expres- 
sion of this law— ».f ., a valley wave of the predisposition to secondary wound 
diaeases— like many other successes which we attribute to our presumedly 
excellent— because coinciding with an improvement of conditions— hygienic 
and therapeutic measures. It is probable that the physicians of former days 
also ascribed the extinction of pest and of English sweating fever to their sci- 
entifically established influence upon events! The last word has not been 
spoken even about the value of smallpox Inoculation, or about the significance 
of the undulation of smallpox epidemics, the diminution of which we deem it 
opportune to attribute solely to vaccination. Tempm docebit ! 
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Heal EncycIopMie)* still bolds (^ood: " Altho the inflainms- 
tory proccBB on the valrcB conditions the primary and second- 
ary dan^rSf still not the endocardial deposits, yes^ not even 
the formation of ulcers, but the development of the general 
infection constitutes the principal peril to the patient" This 
general infection will take place if the normal capacity for 
reaction does not suffice to remove the irritation, or to locali- 
zation—respectively, if the noxa is excessively strong. 

Thus, in oitr opinion, the heniorrha^c form of smallpox is 
nothing but a condition brought about by the unfaTorable 
predisposition of the patient, and for which the smallpox 
toxin forms merely the process of causation^ but not the foun- 
dation of the symptom picture; and thus, under certain 
favorable extefDal conditions, typhoid fever will become 
hunger or war typhus (of a gan|>Tenous or septic character) 
which naturally, in spite of the nutuerotis petechia and 
hemorrhages, is not identical with specific exan thematic or 
petechial typhus, but indicates only the most in tense forms 
of the typhoid disturbance of function occurring under espe* 
cially unfavorable vital condition^^ — t.e,, an organism which 
is especially predisposed— by tendency and function* or by 
internal and external conditions of life — is, under the influ- 
ence of the respective noxa (a very intense or extensive 
action), at once injured to such an extent that the typical 
features of the normal clinical picture are obliterated. The 
specific reactions, or localizations^ or characteristic products 
by which the adequate regulatory endeavors of the body are 
manifest, are displaced by a disturbance of activity common 
to many processes which might well be designated ae acuta 
insufficiency of the blood-binding function. 

Kot quite without reaaoi], this view will be looked 
upon as a revival of the former theory of putrid fever^ 
and I shall thuB lie open to the stispicionofantedil avian 
views. But it is acttially impossible for me to free mj- 
self from the unfashionable view regarding the 8ignifi 
caiiee of the genius epidemicuB which is manifest not 
only in the undulations^ of the morbidity (tlio change of 
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isolated affections — respectively, endemics and pandem- 
ics), bat also in the special intensity and multiplicity 
of certain deleterious complications which crowd the 
typical clinical picture entirely into the background. 
At any rate, my conviction has not arisen from lack of 
experience or from insufficient knowledge of the litera- 
ture, for I have observed all the European epidemics of 
the last thirty years from very extensive material, and I 
claim to be also sufficiently £a*miliar with the history of 
medicine to have an opinion of my own regarding these 
questions — an opinion which need not be wrong because 
it is in contrast to the modem theory. 



Retime 

To sum up: We regard septic diphtheria as being due 
to a constitutional weakness — t.e., to a secondary form 
of manifestation resulting from the abnormal form of 
reaction (predisposition) of the affected organism, or 
perhaps from the extent of the noxa, and in itself hav- 
ing as little to do with the primary cause of the disease 
as has sepsis with the prick of a pin, which, altho it may 
lay oi)en the interior of the body, still must not necessa- 
rily be the carrier of the respective microbes, or toxins, 
which can enter through the open gateway on their own 
account. 

We are of the opinion that there is no disease in which 
the part of personal or regionary (local) predisposition 
can be studied to better advantage than in septic diph- 
tberiab The determining factors in this instance are 
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probably, Tritliin wide limits, individual and local condi- 
tions (respectively, the genitts emlemiem ami (ii>klemietw)^ 
pr^umably iu tbe overwhelming majority of cases tiot H 
to he identified even with a markiHl ititeusity of the 
pathogenic irritation, let alone with n conspicuous ac- 
tivity or virulence of specific mierobeSj but merely with 
unfavorable changes of the vital conditions of the organ- 
ism in the widest sense. Theise personal relations decide 
whether an individual organism reacts with the typical 
whitish-yellow exudate, which has the tendency of de- 
Bceuditjg and of killing by respiratory insufficiency, or i 
with grayish-yellow or browuisb-yeUow, shreddy, loose fl 
exudate whichj from the onset associated with fetid odor 
from the mouth and with glandular swellings^ has a 
tendency of migrating into the posterior iiares (putrid 
fever). 

In fact, I can not hanish the idea from my mind that tbe 
conditions regarding the locus inlnoHs resiMt&nfio' are in no 
way different here than In an ordinary cold. One person 
acquires a simple rhinitia; another one, pharyngitis, with sub. 
sequent rhinitis; a third individual, rhinitis, with suhsequenC 
laryngitis. 

The pftrtjcipation in throat atTectiona of pt'edispositioD— 
reapectively, of the extent of the prinmry injury or irritation, 
or of the significance of a special genius epidemit'us; i.e., of 
the markedly unfavorable (genera! or ep identic) change of the 
vital and functional conditions— Is manifest also by tbe fact 
that sepeis supervenes only very rarely upran the most simple 
fomiB of angina* but frequently upon severe foruisof diseases 
of the throat characterized by a well-developed general afTec- 
tion (abnormally intense reaction) or by an especial intensity 
of tbe local disorder, including primarily the typically diph- 
theritic process. (Scarlatinal angina, deep-eeated phlegn:io- 
nous processes of the throat predispose especially tosepsis^ and 
it is particularly remarlsable of the nctivlty of the sffnius 
t^ndemimiM that so-called septic, gangrenous diphtheria. 
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occurs much more rarely as an isolated disease than does the 
typical croupous form.) 

Incidentally stated, according to our experience and in spite 
of all assertions to the contrary, we consider the danger of 
infection of diphtheria, especially of the septic form, to be 
extremely slight ; for, first, we have observed many cases of 
isolated affection, and particularly in places in which the 
quarantine arrangements were not satisfactory; secondly, 
we have, apart from the exemption of physicians and nurses, 
never noted an infection of the children and adults in 
the neighborhood of patients in whom the presence of diph- 
theria was recognized too late; thirdly, we can not at all 
look upon the fact that a great many individuals and often 
many children of one family become affected, either simul- 
taneously or in rapid succession, as a proof of infection from 
case to case, but merely as an expression of the same causes 
that are generally active. 

Since the new theory of a curative diphtheria sertun 
is based upon the existence of a specific bacillos, and 
since the proof of the curative action can be rendered 
only when the remedy proves its efficacy particularly 
in cases of specific diphtheritic affection {i.e.^ in cases in 
which it is assumed that the diphtheria bacillus alone 
plays its part), then all objections deserve notice, above 
all, which are qualified to call the justification of these 
two assumptions in question. Our contention, that the 
criteria brought forward for the specificity of the bacil- 
lus do not suffice, and that there is no such a thing as a 
specific diphtheria bacillus, but, perhaps, a Loffler bacil- 
lus, will, of course, be no reason for the adherents of the 
opposite opinion to relinquish their views as to the 
specific relations of a bacillus to diphtheria. But the 
fiact that, according to the above statistic determinations, 
an action of the specific serum can come into question 
possibly only in the septic form of diphtheria — respect- 
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ivdy, in Tnixrrl infectiong-^shotild cause even en that 
aiits imd optimists to become startled, to say the leiist. 

The objection is not at all in order that the remedy 
preventR the development of the septle process, becauue 
it aids the organiBm in the struggle against the true 
agent of specific diphtheria — hene^?, hinders^ as it were^ 
the hopeless combat along two fronts^ in that it takes 
charge of winding off the main attiick. 

This condition wonld be quite gratifying, indeed; but 
the assumption, like all absolute analogies deduced from 
test-tube experimentSj or fixim experiments undertaken 
in aninuilB, Is an illusion. For, apart from the fact that 
the weighty physiological and pathological object ions 
raised in various places to this conception contradicting 
the conditions of the energetic^ have as yet not been Vb- 
f^ted, the patient with septic diphtheria does not, as a 
mle, die Imcanse the typically diphtheritic process is 
excessively intenae or extensive, or because the organ- 
ism has exhausted itself in its successful defense agtiinst 
the latter, but the lethal termination takes place under 
manifestations which are by no me^ms characteristic of 
the particular pix>ceSB or etiology, sine* they const itute 
tiie rule al8<» in other severe affections of the tkroal — e.^., 
in scarlatinal disorders of the throat 

The very absence of the normal reaction characteristic 
of the no3Ea <if diphtheria, the non- presence of the typ- 
ical, BuperficiaK cnjupous process, demonstrates — unleas 
we pi'cfer to assume another etiological factor, for which 
supiHJsition there is no reiison whatever — that the body 
in this instance is Incapable of developing the natural 
proc^>8s of reaction or recoverj. The paralyzed or in- 
sofricient tissue^ owing to an inadef|Uate, not appro- 
priate, local process, not only allows the entrance of 
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otherwise harmless microbes — the ubiquitous pyogenic 
agents — which, under regular conditions (i.e., with nor- 
mal reaction), may possibly be denied to them just by 
the development of the typical superficial exudate, but 
it even constitutes them the rulers of the non -function- 
ating tissue. The primary noxa of diphtheria, which we 
certainly do not attempt to find among the host of 
microbes^ as little as that of pneumonia^ plays here 
simply the part of a mere process of causation, whereas 
in tjrpical cases it creates the entire form of reaction — 
i.^., the process in its entire course. It is true, it ushers 
in a disturbance in the pharynx in diphtheritic sepsis; 
but, owing to the special predisposition, it moves in an 
entirely different direction and dimension than in nor- 
mal reaction, and, therefore, often causes even the col- 
lapse of the debilitated organism by intense general 
sepsis — i.e., by an atypical affection. 

Therefore, according to my opinion, only the typical devel- 
opment of the (croupous) exudate indicates the normal 
activity of the tissues — i.e., only under otherwise normal con- 
ditions will the noxa of diphtheria liberate a pathological 
process running a certain course and characterized by the 
formation of membranes at the surface, which also repre- 
sents the adequate reaction — i.e., the one which, under aver- 
age conditions, regulates in an appropriate manner, unless 
vital parts are for too long a period of time, or too intensely 
deprived of their functions (laryngeal stenosis). In the other 
case, owing to a special individual predisposition or in conse- 
quence of excessive intensity of the noxa, the activity of the 
tissues is or becomes paralyzed from the beginning, and, the 
compensation in the tissues being insuflScient, localization 
does not succeed even by sacrificing of a certain portion of 
the unnourished parts (formation of pus, ulcers, or partial 
disintegration of tissue), but a rapidly progressing process of 
mortification of all layers offers a favorable medium to schiz- 
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omycetea and facilitates tlie entrance into healthy tisaueB 
{reap^ctively* blood current— i.tf., general sepsia). 



But whatever theoretical opinion might be cherished, 
whether otir explanations concerning the fundGmenial 
pafhoffenh difference hettpeen typicftl and septic diphiherUiM 
x\m accept^Kl or notj the curves shown above should be 
suflicieut to cause the admisaion that> considering the 
Curves 11 and III, there can be no question whatever of 
an eflect of the J^medy against specific diphtheria. 

But would it not be an incredible accident that the 
remedy, the inefficHcy of which in the specificially diph- 
theritic process is bo drastic^^lly illustrated by the above 
curves, should have been effective just in the septic 
process {Le.^ in those cases in which it was no longer a 
question of the real toxin of diphtheria), in which, there- 
fore, even the train of thought * from which the direct 
healing potency^ the serum, was bound to be created in 
a particularly complicated manner, will scarcely or not 
at all come into consideration f We are probably justi- 
fied in assuming, on the basis of experience and theory 
— and just the doctrine in vogue to-tlay can not be in 
opposition to this conception— that the diphtheria t^xin 



1 The eaJgma of tinmuEilMttan<^ooce «ppai«Dtl7 bo simple «id so Miailr of 
BOlution to eutbujiiafltB, which «Te'n ta-6Ay atill ap}i«an] to be eolTed to tbon 
wbQftriei^peclAUr(««ily coaWticeclby Pxper1tiiii>T)tiaiina bjr thftorie* Ibjit can 
be comprebeoaecl only with dimeulty, la f^pMv- of all n-'wr compU^^tttlons and 
possibly for ibJs very re>,ajWiD— this eniguia hatt not aome DeanTflulutfoii, tn that 
at tmi|it)f w«re mode to pr i|> uld crrrors wltli ti«w ei3r|ieHtimatH; at lennt, not to 
him who, from prAetlcal tjxperience And rrom iuillvldu*! diougbu knowa the 
difflcuUy of thit probbo]— I ,«,, Ima comiirefaend«d thut w boUii ioti i^ uttvcr pci«- 
sfbli? on the wtarrnw ba*U of our ptttent tiotofficai kiwvtttigf. It would be d(f 
Acult to upbtild In-day Mif of thfi former tbeor[e» wbieb, unfortunately, «t 
oLit'epAaaod into Ih^rnpi^u tie pr447tli>ii^ 4tid yet tbti I'lalm uf modern liuoioml 
pathnto^ of treating; piitlent« In a »ebeniAt1c mauDer— f.r.^ by force and 
automntEcalljr— Is leased entirely, exiwpt anlixm] experimBnta, upon sucli 
ventlmentH. 
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is already destroyed in gangrenous manifestations, that 
only a septic poison is still active, and thus the statistics 
of results should entii-ely eliminate all cases in which 
the remedy is not employed prophylactically, but is used 
even in affections with a decidedly gangrenous character 
— hence, all ca.ses which are severe from the onsets The 
statistics formerly analyiied by me also showeti most con- 
elnsively that the influence of the remedy upon severe 
caaes from the start on waa equal to nothing, and that 
only the deficiency of many statistics whieii did not dis- 
tinguish Ijetweeu severe, medium severe^ and mild cases 
was instromental in procuring to the serum a renown 
which properly is due to the l>eutgDity of the epidemic. 
The mortality of the medium severe and of the mild 
eases— i«^., of those ca^s which did not present a septic 
or stenotic characters-has never been great at any time, 
according to our experience^i.e., the severity of aaepi- 
demic has always been determined only by the number 
of such cases as were to be charac tensed as severe ones 
from the beginning. 



The yearly diphtheria statistics of the Hospital **am 
Urban," whose inferences, too much in favor of the serum* I 
was repeatedly compelled to oppose, < show, In a most instruct- 
Ive manner, that such a separation can very well be done by 
experienced physicians, and that it is of the utmost impor- 
tance. We can but advise every one who disputes the possi- 
hility of such a separation to study the above-named fltatistics, 
to convince himself that the prognostic determination^ — re- 
spectively, ditlerentiation — of three grades of the disease, as 
undertaken by Koerte, has stood the t€st. This has furnished 
the unobjectionable proof that the mortality of an epidemic is 
governed excl naively by the number of severe cases* And 



*■ Cknnpan Chapteni XXUI and XXXV. 
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7«t the H^rum is credited with successes which it is not eo- 
litled to chum on the basis t>f theory and practise. 

The conditions for diphtheria Benun~it will be oon- 
oeivable that I am not able to designate it by the eug- 
geative and faBcinating name of ^^comtive semm *' — are 
quite analogouB to those which prevailed for Koch^B 
tuberculin, which, evolved from a theory thatj in ray 
opinion, was absolutely incorrect, logically should have 
been recommended only in the specifically tuberculouB 
process, but never against phihmcal processes, and, 
above all, never with the well-known directions as to its 
employment This mistake was discovered too late, aud 
then all failurcB of the remedy were attributed to the 
existence of a minted infection, whereas the favorable 
results were indiscriminately ascribed to tuberculin. 
This is repeated nowj altho in an inverse manner: The 
*^ ingeniously conceived*' diphtheria remedy fails just 
in the specific process out of which and for which it has 
been created ; but still, on the one hand, the apparently 
favorable results— which must he attributed only to the 
increase of the mild eases^ as stated by me and by otbei-s 
years ago— are iinhesitatingly (respectively, in conse- 
quence of statistical fallacies) credited to the serum, and, 
on the other hand, successes are claimed even in scarla- 
tinal affect ions of the throat, whereas the failures are 
pa^ed over l>ecause then it was no longer a qucHtion of 
diphtheria. Such actions, immaterial whether the point 
in question is tuberculin or diphtheria senim^ can be 
committed only by therapeutists who are determined to 
have success by all means. 

A f)Oint which greatly aided diphtheria serum was the 
iact that it was introduced when coming events had al* 
ready east their shadows before — i.e.^ when the t)egin^ 
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ning of a distinct valley wave of mortality could already 
be determined. If the tnberculin of 1891 were first em- 
ployed to-day when, according to oar opinion, an essen- 
tial decrease of the danger and frequency of tuberculosis 
already exists, and if only the early cases (hence, also in 
tuberculosis those that are mild and in part doubtful) 
were declared fit for treatment — as the orotherapists 
inject even upon a mere suspicion of diphtheria, and 
with such cases improve their statistics — therefore, if 
we again would operate with a curative tuberculin, 
then for the above-stated reasons, and at the hand 
of '* abortive'* statistics, we could again achieve fius- 
cinating results — i.^., the long-lasting suggestion which 
is so very characteristic of h3rpnotism in the realm of 
science. 

And yet to him who follows the undulations of epi- 
demics the conditions are quite simple also in the 
domain of diphtheria, since in the natural course of 
events the deleterious influences usually and luckily 
change and decrease as spontaneously as — ^unfortunately 
— ^they also develop sjwntaneously. Any one who closely 
pursues the history of membranous, or croupous, angina 
— ».e., diphtheria — can readily reconstruct from the 
change of the pathological picture — respectively, from the 
change caused thereby of the pathogenic conceptions of the 
authors — the individual systems of undulation — respect- 
ively, the partial waves — which are distinctly recogniz- 
able also in the last system of undulation, the acme of 
which begins at about the end of the seventies. The 
first to lose its power was the factor which alone is char- 
acteristic of diphtheria — namely, the formation of super- 
ficial membranes in the regions of the pharynx and 
larynx; then, after a relatively brief rule, the tacU>T 
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which weakens the eoustitutioii and favora sepsis haa 
also gradually diiniulKbt'd in intensity.' 

The course of diphtheria epidemics, thereforej is not 
at all different from that of all epidemics — respectively, 
QDdulation systems^ — of ticute morbidity, with which per- 
Bonal experience or history has made us acquainted, and 
even the therapeutic conclusions, according to the dictum 
^^ post hoc, propter hoc/^ repeat themselvos. Hesitation 
prevailed at all times to acknowledge that the causes of 
the decrease and disappearance of epidemics are un- 
known, aufl to recoguixe that epidemics also are subject 
to the law dominattug nature of development, of com- 
ing and passing away. But earnest endeavors prevailed 
at all times, according to the standpoint of the religious 
or scientific belief, of the confidence in supernatural 
powers or in our own, to trac* the recurrence of better 
conditions to divine or human inter vention, to miracles, 
magic remedies, or to the in flue nee of scientific deeds. 
The measures employed, according to the prevailing 
Btand pointy were and are bel lev i ugly looked upon as a 
sufficient and as the sole cause of the success, provided 
they are applied just at the right time — i.e.^ at the be- 
gimiing of a wave valley of the epidemic. Thus, all 
experiences and considerations now also point to the 
fact that this favor of the conditions was showered in a 
lull measure upon diphtheria semm, and tliat the sug- 



> Rv^en he who doea not cUnlcatly jiepft.r&te tht^ two foims of dtphth«rlA quali- 
tfitirrtjf—i,r, who 4(Mpute« the Avtion of n rtJ/Teftsftt etiological tiuiUir in lite 
flcipttd form, muHl admit Ihal the same qi*aiiiatit>e differance at loMAt exiKt^ 
between the crou|>outi flu d the diphtheritic proceflses a» !■ present hotuifieu 
bunig^ci ItiHAinmaUan niul iKDpptjrbtlon with dt^truetloa ot ttssue, 1*i>ti^tf4*ti 
croupous brobuhi Lift— I do not any flbiiuou^— «jid InAaiiiJUKUott of Ihe Juuf^ 
(re«pecttvel]r, pulmQii&r>' atuscoM aod gaii^ivne), between ftcute aephrltU, with 
abandaiit jerelapment of casts and abaceaa i^t Ihe klclDefi^ etc. 
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gestive addition with which its healing power was em- 
phasized is not justly its dae. 

The founder of diphtheria-orotherapy has in most re- 
cent times displaced the theory, which resulted in the 
presumed remedy, by a new one, and thus problibly 
acknowledged that those were right who, like the author, 
from the beginning combated it as being unfounded. 
Even if the new theory were more plausible than it 
appears to us, the abandonment of the first foundation 
deprives orotherapy as it existed until now of its mo^ 
essential basis. It is true, to prove that even wrong con- 
clusions result in valuable accomplishments for practise, 
a celebrated example might be adduced; but then the 
question is also in order: Does it suffice to promote 
wrong prepositions to be a Columbus f 

Simply because in its time, in the enthusiasm of ex- 
perimenting, events were considered to be extremely 
simple and infection disease was identified with injection 
disease, the belief obtained that all problems were solved 
by the most simple theory; and, therefore, are we com- 
pelled, on the basis of every new fact, to alter the 
'theory ad hocj^^ whereas, with some criticism, focts 
long known would have sufficed at once to demonstrate 
the inadequacy of every one of the modem chemiatrico- 
humoral theories. 



VI 



The CHnico-Tlierapeutic Test of the Serum as Practised So Ttn 
Does Not Answer Scientific Req uir e m e n t s 

Unfortunately, the recognition of the true relation of 
matters was for a long period of time impaired or ren- 
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dered impoesiblej in that, as customary dnriog the firsfc 
en thorn asm J the new healing inethcwi wiia inangnrated 
snddeDlyj ia all places and in all cases. We toy "un- 
fortunately" advisedly 5 fOFj even in the justifiable en- 
deavor of helping the patient as speedily as po^ible, the 
fiindametital laws of scientific investigations dare not^ 
after all, be neglected, which are truly of greatest im- 
portance in pmctise, and, therefore, are never left oe- 
heeded without subsequent barra* 

In order to judge scientifieally of the efficacy of new 
remedies or methods^ of the causiil connection between 
remedy and succesBj it is imperative, above all, to be 
certain that the conditions under which the application 
takes place do not change spontmtemislt/ during the criti- 
cal period, and^ in the main^ within a limited period. 
But naturally, with Bome knowledge of the law of nndu- 
latiou — i.e.f of the inconstancy of all factors of an epi- 
demic — it is impossible ever to guarantee the reliability 
of these biological foundations with like certainty m can 
be done in the arrangement of experiment.s iu organic 
domains; for every one knows that a I'adical change due 
to unknown causes occurs often suddenly, and quite as 
often announced by precursors. If this law— respect- 
ively, the signs of the change — were detennined as reli- 
ably by objecti% e and unbiavSed sene« of observations as 
the manifestatioiis of the pneumonic crisis, an objective 
investigator should never undertake the test of a new 
method during the crttieal jjewxf. But cxire should be 
had under all circumstances not to nite the efficacy of a 
remedy employed during a critical period too highly. 
Otherwise it would be necessiiry topi-nnounceas jtiJ^tified 
alao the claims of a peiforiner of miracles who pnictisea 
bis hocns-pocns at an opportune time^ as is done by the 
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mecliciDe-men of savage tribes at the time of an eeltpee, 
or who employs a remedy or a magic formula on the fifth 
day of all caries of iiifiammatioD of the langB, and then 
ascribes to himself the favorable result which occurs im- 
mediately in 90 per cent of all crises. 

We dare not, especially in the faee of the signs which 
already armomiced the decline of danger of an epidemic 
(see aboTe), in spite of the really remarkable coinci- 
dence of the employment of the serum and the diminu- 
tion of mortality, look upon the favorable change as be- 
ing due to a demonstrated success of the serum until 
thorough endeavors have been made to disprove the ob- 
jectiou that a spontaneous improvement had taken place. 
This would have been surely accomplished if one half of 
all patients had been treated according to the new> the 
other half in accordancje to the old, method j perhaps In 
subjecting the even numbers of patients admitted to one, 
the uneven admissions to the other^ mode of treatments 
This would have taken all just requirements into proper 
considemtion^ and a success of the remedy could haire 
been claimed with full reason if the conditions of reooT- 
ery in those who were not treated with the serum would 
have been distinctly more unfavorable than in thoee 
treated. 

If, in opposition to the hasty action of the orotherapeu 
tists^ we proclaim only the method sketched by us aa the 
onhj one that is, at the same time, humane and scientific, 
objections will naturally be made that then a numl>er of 
patients would knowingly be excluded from the advan- 
fcxge of the treatmentj and thus be condemned to death. 
This opinion would be correct if at the time we had been 
dealing with a method that had »tood the test beyond all 
question of doubt— ie., which had been demonstrated as 
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effieaciduB on appropriate material and with all required 
precaations. But nothiug of the kind ean t)e claimed in 
this instaDce; for the proof of the curutive value of tlie 
remedy could, in 1S94, be determined only by thoroiigh 
control examination of the first statements. Enthusiasm 
and faith in authority may sometimes be justiBable; but 
imper*itiv«5, above all, is the greatest eautiou iu the em- 
ployment of a new remedy wbich^ after all, must not be 
accepted merely upon trust, and which can not be forced 
upon all patients of a cei't4iin disease group. 

The first duty of the physician is to examine the indi- 
cations and effects carefully^ and in some few eiaaes, io 
order to determine eventual deleterious effects in time, 
and before they have assumed greater dimensions* Or 
should we really take the risk, at the order of ** science " 
— Le,^ today really only upon the reeommendationa of 
an experimenter iu the lalwmtory or of an Utopist of 
theoretical therapy, of utilizing without examination in 
all cases a remedy that is ineffective or possibly even 
hamiful in itself or in the piescribed form of applica- 
tion, as was the case, for instance, iu tuberculin T I wish 
to recall the fact how the first statements regarding the 
dose of many otherwise valuable antipyretics, and the 
recommendation of certain internal and e^sternal anti- 
septics of assumedly no deleterious by effects, subse- 
quently proved to be erroneous, and that many physi- 
cians, and, above all, patients, paid rather dearly for 
this experience. 

It is tme, my dutiful conviction — begging pardon for 
the self- praise— has never permitted me to employ a 
remedy with ''compulsory quotation,'' which causes the 
physician to be an automaton, Wlicre is tliere a trac« 
left of medical activity or responsibility if thempy rep- 
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resents nothing but some form of antcmatic reflex upon 
the name of the disease^ and, for instance, atthesUghteat 
indication of an iutlamDiation of the throaty th^ treat- 
ment with serum is so automatically given that a layman 
may demand it of his phj'sicianj as in times gone by he 
requested anti pyrin in case of fever, or considered the 
practitioner a quack who would not order a Carlsbad 
core in eases of glycuriat If anything may fill me with 
satisfaction^ it is the fact that 1 never blindly took part 
in a scientific fashion, and that I adhered strictly to my 
principle of examining personally and of prescribing 
according to iudividnality, even in the ecstasy of tuber- 
culin treatment, which, it is true, I was bound to regard 
as theoretically unfounded fi*om the ^-^ery beginning, and 
as harmful in its magistral — i.e.j ordained by its creator 
—form of application. At that time I administered 
only minutest doses with the slowest possible increase, 
and I carefully selected the suitable cases. In this man- 
ner I have probably, tho even by negative activity, pro- 
longed or pi-eserved many ii life, which otherwise would 
have rapidly fallen a prey to the int^xi edition — respect- 
ively, to the fever. And just on account of these theo- 
retical views, difficult to be shaken, and of practical 
experienoeSj I felt it incuml>eut upon me at once to pro- 
claim my a priori objections to the efficacy of diphtheria 
serum, and especially to the endeavors of demonst rating 
its efficacy by suggestion and by unscientific methods. 
Naturally^ among the eicpedieuts of such a demonstration 
the principal part is played by the method which I have 
called acuie gtalMics^ aud^ therefore, I have never missed 
an opportunity to determine the value of such statistical 
conclusions by special analysis. 

Besides^ that not only theoretical faith in the increas- 
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ing benignity of the epidemic inaisted upon r^triction 
of serum treatment^ — to one-half of the cases — and that 
really no disastrous eonaequencses occurred to the non* 
injected, is probably evinced by the fact that the few 
physicians who had the courage of treating without 
serum have no worse statistics to show than those who 
treated with serum. ^ 

I wouldj of course, greatly dissuade from throwing 
the serum treatment overboard to -day , not because I 
ascribe an even miDimal effect to it^ but because the 
steplike rise of the epidemic, which, unfortunately, is 
again to be expected, would only serve to furnish a new 
weapon to the orotherapeutists. Indeed, the remark* 
able fluctuations of the mortality figures at the onset of 
1804 were utilized iu such a manner as to attribute the 
decline of mortiUity to the use of the serum and the re- 
iterated brief upward movement to the non use of the 
serum, which, at that time, could not yet be obtained in 
laip?r quantitie.s, Hence^, I would now advise only to 
proceed iu the maouer mentioned above — i.c,j in regtilar 
turns to inject one patient and to treat the following one 
without serum. This eliminates all subjectivism in the 
formation of the mateiial which is to serve as the l>asis of 
statistics, and it will be possible, after observations have 
tK»en made in this manner for a sufficiently long period 
of time, to make it evident also to skeptics whether or not 
diphtheria serum baa really accomplished what theOYer- 
whelming majority of physicians ascribe to it. 
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XXVI 

RCMARKS CONCERNING THE PATHOGENESIS Or 
PUirMONMtY PHTHISIS 



Since the time appeajs to have passed, fortunately^ 
when it was believed possible to ascribe to the positive 
or Degative finding of tubercle bacilli, or, more correctly, 
of more or lem acid-proof baeUU^ a pathognomonic sig- 
nificance (always denied by me) — the time when the 
microBcopifit, away from the sick bed, was allowed to 
give directions to the clinician — it follows that the purely 
clinical features of the pathological picture naturally 
once more attain an increased significance. Thus I wish^ 
in a clinical interest, once again to call attention to an 
early symptom of phthisis— described by me quite some 
time ago, ' but, to my knowledge, never coosidered^ — or, 
aa I would rather say, to an essential 9ign of predwpo^Uion 
to phthisis — Damely, to the peculiar odor of the expiratory 
air of phthisical persons or of those suspected of phthisis, 
especially younger individuals. Tliis insipid, sweetish, 
extremely disagreeable odor, which has a distant resem- 
blanee to that of putrid bronchitis, and which becomes 
manifest even at a certain distance from the patient, 
does not adhere to the sputnmj which in a number of 
case^ is present only in minimal qnaQtiiies, but it 
appears to be limited to the exhaled air. 



( 0. Bofltftib^ch, ''UeberelfieuctgeatbaiiiliLcb^n Geruch der SzplF&tloD^luft 
TOO Phthiaikena '' [On a Peculiar Odor of Lhe Expix»tory Air of FlithlBlcal P** 
tlenU], Aergtlicher Prakulser, 1893, No. n, 
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This symptom, which I have frequently observed also 
during the last years, iu spite of limited material, is, 
first, of prognostic significance, in my opinion; for the 
cases in which I observed it ran a remarkably unfavor- 
able course, altho the other maniffstations suggested a 
more favorable conclusion. Secondly^ it ia etiologically 
and pathogenetieally interesting as a proof of the cooper- 
ation of different factors in the origin and development 
of processes designated as phUmicaJ^ but which are not 
at all identical witli tuhcrcidoHh. 

It is singular that the specific odor in the oven^helm- 
ing majority of cases occurs particularly in by no means 
well-defined destructive processes of the lungs, and that 
it is oertiiinly most markedly developed when the phys- 
ical signs are still insiginficaiit. The odor is absent in 
lufiltmtion of entire lobes, or in foci which already call 
forth increased dulness, in cavity formation j I also failed 
to observe it almost always iu ciises in which abundaut 
quantities of sputum were in evidence. Since the speci- 
fic odor does not, or only to the smallest estentt arise in 
the month (respectively, in the pharynx) — ^hence, owes its 
origin neither exclusively to an affection of the teeth, of 
the tonsils, nasal m neons membranes, nor to catarrh of 
the mucous membrane, eo fx-eqnently accompanying dys- 
pepsia, the usual cause of fetid breath — its point of 
origin should be looked for^ alwve all, in the lungs — 
respectively, in the bronchial system. It msiy be iissumed, 
with a great deal of prt)bablUty, that then it is a question 
of processes of decomposition, which are iLslicrtMl in and 
maintained upon the basis of a pathological predisposi- 
tion—respectively, functional disturbance in the tissues 
by one or the other form of micro organisms, in a similar 
manner as is the case in putrid bronchitis^ organgren^ 
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or in ozeDa. The malodoroiiB material produced in the 
respiratory passages naturally becomes admixed to the 
expiratory air, and, therefore, can not be demonstrated 
when the breath la held for some time, nor in the spu- 
tum receptacle, whereas every vigorous expiration forces 
it into the i^*i^pimtory air^ and thus causes it to become 
manifestly demonsti'able. 

We have at hand a number of observations^ in which 
nothing but the presence of the eom^icuo us specific odor 
gave rise to repeated careful esaniiQatiou of the lungs, 
which after some time led to the determination of a 
phthisical affection. We advise^ therefore, in cases in 
which disease of the lungs is suspected, always carefully 
to control the odor of the expiratory air in aU doubtful 
cases, andt in the presence of the specific odor, to under- 
take an especially cai'eful examination of the lungs at 
stated internals. If the first examination does not shed 
sufficient light upon the cause and character of the 
odor (for/cf^or ex ore is not rare), because it might pos- 
sibly be due to decayed teeth or a catarrhal affection of 
the mucous membrane of the oral cavity, the application 
of deodorizing uitiuth gargles and the recommendation of 
special care of the teeth will be sufficient to set us right 
within a brief period of time, since these measures cause 
the disappearance of odor only^ the source of which is 
the mucous membrane of the month, but not that which 
originates in the luogs. 

It iff surely very remarkable that all persons observed 
by me hiid badly decayed teeth, the odor of which was 
similar, alt ho not ident ical, to that of the expiratory air 
coming from the depths, and it appears plausible to 
think that a constitutional or local predisposition to 
phthisis may early l>ecome manifest in the nutrition of 
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the teeth. It is mj opinioii that individuals with very 
healthy ^ud strong teeth seem in general to t>e leas pre- 
disposed to phthisis. 

Bince unquestionably a change of views regarding the 
pathogenetic and pathognomonic importance of the 
tubercle bacillus is gradually t)ecoming more and more 
manifest, and since excellent iDvestigators, among whom 
I desire to name, above all, Hiippe, 3Iartiuj^ Bchleichf 
Eiffel, Gottstein, and Nauss, duly recognize the impor- 
tant faetors of heredity and individuality, prediapoaitioQ 
and constitution, I wish to quot^ here the concluding 
sentences of my communication regarding the at)ove- 
named symptom, as they appear to cast the right light 
upon the quintessence of the then prevailiiig views 
opposed by me: 

*' Little as we are inclined, on the basis of clinical ei- 
perience and bacberiologieal investigation, to attribute 
to the tubercle bacillus a primary or determining part 
in the origin of the majority of cases of phthisical 
processes of the lungs, as much do we support the view 
that the ordinary pyogenic organism participates^ in 
a great measure, in the cau^sation and maintenance of 
phthisical processes, in that, either atone or iu conse* 
que nee of their symbiotic relations to the tubercle ba- 
cillus, they shape the principal clinical course of the 
diBe^ise and the final picture of the tissue disturbance. 
It IB essential, therefore, that their colonization in the 
cavity of the mouth must l)e most energetically pre- 
vented by the extermination of even the smallest foci and 
colotiies in the tissue^ for they furnish the soil for the 
flif ther pro<!eisses of destruction, Katurally^ this is not 
meant to imply that the mucous membrane of the mouth 
should, ID every suspected case, be maltreated with 
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stroDg diBiufectants, bat it is ioteuded merely to suggest 
that the modem acMevements of lij^giene and thempy of 
the mouth and of the teeth should be rationally atilized 
in anch a manner as they deserve to be* 

**If nnqncfiUoDdbly, in the struggle against pulmo- 
nary phthisis, hygiene which strives for a strengthening 
of the constitution sUnds in the foreground, then that 
part of hygiene must be partieolariy promoted which 
aims at the rational care of the mouth and at the removal 
of all deleterious induencefi which endanger the safety of 
this portal of entrance, and which tends to prevent as 
much aa possible the colonization of pyogenic bacteria, 
their accommodati&a to the organimti^ and the danger of 
their entrance into a weak lung resulting from this ac- 
commodation. Since our obser vat ions — once our atten- 
tion had been called to the relations of an adection of 
the cavity of the month to inflammatory disorders of the 
respiratory passagesr— have shown us, in an ever* rising 
measure, how often the results of deficient care are found 
In the very individuals who are afflicted with chronic 
diseases of the lungs, the duty became iucumbent upon 
us not only to make the lungs of the healthy or of those 
already affected an object of hygienic or therapeutic 
measures, but to apply the same care in all casci* also to 
the organs of the mo nth. ' ^ 

Hence, not the tubercle bacillus should be combated, 
but the deficiently fonctaating part of the general activ- 
ity must t>e removed which creates the predispositioQ to 
endoparaaitism — *.«., as I have repeatedly explained^ 
which fornishes to the otherwise benign panisites the 
opportunity for abnormal proliferation and for the en- 
trance into the tissues^ rendering them pathogenic fee- 
tors which, however^ most not necessarily be identical 
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with Bpecific generatOTS^ — ue.^ with specimens of a certain 
species. 

Rspeei ally significant of the one-sidedneBB of bacteri- 
ological methods of consideration is the reiMl loess with 
which they have disregarded the fact, t?.^., that, in spite 
of in sufficient care of the mouth, tuberculous affections 
of the mouth are extremely I'ai'e in phthisical patients; 
that likewise^ in affected gums aud in high grades of 
catarrh of the montb, phaiynx, or nose, various forms 
of ulcerative processes are found^ it is true^ but only 
rarely tuberculous ones; and that, finally, the interior of 
the nose in adults — even in cases of lupus — is not very 
often the seat of tuberculous affections. Stomach diges- 
tion, by the effect of which it was believed that the 
rarety of the occurrence of primary infection of the in- 
testine could best tw explained^ does not come into eon- 
siderution for the above regionSj and that sjiliva does not 
protect is demoustnitedj above all, hy the frequent liM?td~ 
ization of pathological ulcerations on the epiglottis and 
in the most superior portion of the posterior wall of the 
lar>*n!t, which surely comes in contact with Siiliva. It is 
very singular, indeed, that the very parts tb rough 
which alone the introduction of the assumc-dly specific^ 
acid-proof bacillus may take place, are greatly immune to 
tuberculosisi whereaa they present the mast favorable 
soil imaginable to suppurative processes — respectively, to 
iufiammation and ulceration. This is beet calculated to 
prove the importance of predisposition^ aud it te^iches 
that a destruction of tissue does not take place because 
some microbe is present, but that the microbes enter the 
tissues only in such cases in which conditions are at 
hand, due to a natuitil tendency or to an extenuil iuflu- 
euoe, favoring a disturbance of the internal fauctions — 
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t.e., an insofficient production to preserve the existence 
of the tissue. I do not mean to deny that such an ex- 
ternal factor may occasionally consist in an especially 
marked actuation (so-called virulence) of otherwise 
harmless (symbiotic) microbes; but this foct must first 
be proven, which is not easy, since the influences which 
cause an actuation of the microbes may as readily have 
brought about a reciprocal impairment of the resisting 
power of the tissues of the respective host. 

It is true, at present a period begins which inaugurates 
a change in this matter also — i.e., ever widening circles 
commence, just in the domain of the etiology of phthisis, 
to look upon predisposition and heredity no longer as 
negligible quantity. According to infallible exx>eri- 
ences, we shall soon again have a telling proof of how 
rapidly the world forgets, not only facts, but, very 
particularly, scientific errors not pleasant to remember. 
The "always wise" are already at work to show that, 
after all, neither in the realm of surgery nor in that of 
internal medicine any one really ever had considered 
microbes the all-suf&cient — let alone, the sole — cause of 
diseases, and had ever denied the essential importance 
of heredity, of the geniiM epidemicuSy and of individual 
predisposition. * Soaner or later it wiU be shoum to the in- 
defatigable combatants against the encroachments and errors 
of orthodox bacteriologii — with the same emphasis as they 
were formerly accmed of unscientific views — that they have 
wasted their strength in a fight against windmiOs. 



> The constitution is only one, tho important, element of predisposttion— 
respectiTcIy, of the form of reaction; i.e.^ the manner of the function la influ- 
enced by the constitution, it is true, but it is to a great noeasure dependent 
upon external factors. Hence, functional nosology la not identical with oon- 
Btitutional pathology. 
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